RADIO’S GREATEST MAGAZINE 


OCTOBER 
25 CENTS 


Complete List of Broadcast.and Short- 
Wave Broadcast Stations of the World 


,. \ QRthal Tests 
... lo assure 


perfection 


Naturally — every TRIAD Tube is constantly, 
rigorously tested throughout the entire man- 
ufacturing process — a special test follows 
every individual operation. Yet TRIAD does 
more than that! When completed, each 
TRIAD Tube is subjected to nine additional 
and final tests for vital characteristics — tests 
so stringent that nothing short of absolute 
perfection can survive them! This infinite care 
in manufacture has won for TRIADS their 
reputation for superior quality—and has 
made possible that guarantee that goes with 
every TRIAD Tube—a minimum of six months’ 
satisfactory service or a proper adjustment. 
You can rely on TRIADS— the tubes backed 
by an actual Insurance Certificate! 


Call your jobber or write us direct 
for complete TRIAD information. 


TRIAD MFG. CO., Inc., Pawtucket, R. I. 


Tune in on the TRIADORS every FRIDAY evening, 8 to 
8:30 Eastern Daylight Time, over WJZ and associated 
NBC Stations. 


TRIAD 


In SURED 


RADIO TUBES 


Qu. trsts— 


Below are listed the nine 
final tests for vital characteris- 
tics to which every TRIAD Tube 
is subjected. 

Gas 

Emission 

Filament Current 
Plate Current 
Oscillation 

Grid Voltage 

Mutual Conductance 
Plate Impedance 
Amplification Constant 


Ask for the 
tube in the 
black and 
yellow tri- 
angular box. 
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HE four 

plans 
shown are but a 
sample of the many 
ways in which our mem- 
bers are making $3.00 an _ 
hour upwards, spare time —_ 
and full time, from the day they join 
the Association. If you want to get 
into Radio, have a business of your 
own, make $50 to $75 weekly in 
your spare time, investigate the 
opportunities offered the inexper- 
ienced, ambitious man by the As- 
sociation. 


Our Members Earning | 
Thousands of Dollars 
Every Week 


The Association assists men to 
cash in on Radio. It makes past ex- 
perience unnecessary. As a member 
of the Association you are trained 
in a quick, easy, practical way to | a eo 
install, service, repair, build and | IMPROVEITONEAL 
rebuild sets—given sure-fire money- | VOLUN OLE 
making plans developed by us— t 
helped to secure a position by our 
Employment Department. You earn 
while you learn, while you prepare 
yourself for a big-pay Radio position. 


The Association will enable you to 
buy parts at wholesale, start in busi- 
ness without capital, help you get 
your share of the $600,000,000 spent 
annually for Radio. As a result of 
the Association, men all over the 
country are opening stores, increas- 
ing their pay, pass- 

inglicensed operator 
ong ene land- 
ing big-pay posi- 
tions with Radio 
makers. _ 
Vii orate: 


Mail Coupon Today for t 
FREE HANDBOOK 


It is not only chock-full of absorbing 
information about Radio, but it shows 
you how easily you can increase your 

income in your spare time. Mailing the 
coupon can inean $50 to $75 a week more for you. 


Radio Training Association of America 
4513 Ravenswood Avenue Dept. RN-10, Chicago, Illino 
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Below 
are a few of || 
the reports | 
from those now 
cashing in on the 


‘640 Easy Ways” 


Clears Frank J. Deutch, Pa. — “Since 
$3,000.00 joining the Association I have 
um Cleared nearly $2,000.00. It is 
almost impossible for a young fellow to fail, 
no matter how little education he has, if he 
will follow your easy ways of making money.” 


$1,100.00 in J. R. Allen, Calif. — “Have 

6 Weeks done over $1,100.00 worth of 

business in the last 6 weeks. 

Next month I am going to open up a store 

of my own. I never knew that money could 
come so fast and easy.” 


$25.00 a Week _ J. enme > Sama 
ave averaged$25.00aweek — 

Spare Time for the last 7 months even fF 
though I am not a graduate but just learning.” 


Training Lands F.C. Kirk, N.C.—“Your 

Him Job training has been very 

valuable to me. Ilanded a 

job with the big department store out here a 

few weeks ago because I had my member- 

ship card with me. There were a large bunch 
of applications ahead of me.” 


ACT NOW! 


If You Wish NO-COST | 
Membership © 


For a limited time we will give to 
the ambitious man a No-Cost Mem- 
bership which need not—should not 
—cost you acent. For the sake of 
making more money now, and 
having a better position in the 
future, mail coupon below now. 
You'll always be glad you did. 


SS 


= 


wa 


Radio Training Association of America 
Dept. RN-10,4513 Ravenswood Ave., Chicago, Ill. 


Gentlemen: Please send me by return mail full details of 
your Special No-Cost Membership Plan, and also a copy 
of your Radio Handbook. 
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Way 


to get into ELECTRICITY 


Don’t spend your life waiting for $5.00 raises in a dull, hopeless job. 
Now... and forever... say good-bye to 25 and 35 dollars a week. 
Let me show you how to qualify for jobs leading to salaries of $50, 
$60 and up, a week, in Electricity— NOT by correspondence, but by 
an amazing way to teach, that makes you a practical expert in 90 days! 
Getting into Electricity is far easier than you imagine! Act now, today! 


Learn 


ACK of experience—age 
or advanced education 
bar no one. I don’t care 

if you don’t know an arma- 
ture from an air brake—I 
don’t expect you to! I don’t 
care if you’re 16 years old or 
40—it makes no difference! 
Don’t let lack of money stop 
you. Most of the men at 
Coyne have no more money 
than you have. 


Railroad Fare 
Allowed 


I will allow your railroad 
fare to Chicago, and if you 
should need part-time work 
I’ll assist you toit. Then, in 
12 brief weeks, in the great 
roaring shops of Coyne, I 
train you as you never 
dreamed you couldbe trained 
...on the greatest outlay of 
electrical apparatus ever as- 
sembled...costing hundreds 
of thousands of dollars... 
real dynamos, engines, pow- 


Witho 


oy) 


Prepare for Jobs 
Like These 


Here are a few of hundreds 
of positions open to COYNE- 


trained men. Our free employ- 
ment bureau gives you lifetime 
employment service. 


Armature Expert 
; up to $100 a Week 
Substation Operator 
. Up to $65 a Week 
Auto Electrician 
$60 a Week and up 
Inventor = - - Unlimited 
Maintenance Engineer 
_up to $100 a Week 
Service Station Owner 
5 60 a Week and up 
Radio Expert $60 a Week and up 


real actual work . . . build- 
ing real batteries... wind- 
ing real armatures, operating 
real motors, dynamos and 
generators, wiring houses, 
etc., etc. That’s a glimpse 
of how we make you a mas- 
ter practical electrician in 
90 days, teaching you far 
more than the average 
ordinary electrician ever 
knows and fitting you to 
step into jobs leading to 
big pay immediately after 
graduation. Here, in this 
world-famousParent school 
—and nowhere else in the 
world—can you get such 
training! 
Jobs, Pay, Future 
Don’t worry about a job, 
Coyne training settles the 
job question for life. De- 
mand for Coyne men often 
exceeds the supply. Our 
employment bureau gives 
you lifetime service. Two 
weeks after graduation, 


ut Books ix 9Q>'s 


I am including 
my new Aviation 
Electricity course 
as well as Radio 
y» and Automobile 

@ Electrical courses 
to all who enroll 
now. 


AVIATION , 
ELECTRICITY __': 


Students wiring and checking ignition on one of the late 
type Radial Aircraft Engines in our aviation department. 


Get the Facts 


Coyne is your one great chance to get into elec- 
tricity. Every obstacle is removed, This school is 30 
years old—Coyne training is tested—proven beyond 
all doubt—endorsed by many large electrical con- 
cerns. You can find out everything absolutely free. 
Simply mail the coupon and let me send you the big, 
free Coyne book of 150 photographs ... facts... 
jobs ... salaries .. . opportunities. Tells you how 
many earn expenses while training and how weassist 
our graduates in the field. This does not obligate you, 
So act at once. Just mail coupon. 


Get this 
FREE 


er plants, autos, switch boards, trans- 
mitting stations... everything from 
doorbells to farm power and light- 
ing... full-sized... . in full oper- 
ation every day! 


No Books--All Actual Work 


No books, no baffling charts. .. all 


Clyde F. Hart got a position as electrician Boo 
with the Great Western Railroad at over$100 


a week. That’s not unusual. We can point to rr an as an on a 
mM 


Coyne men making up to $600 a month. $60 a r.H C. LEWIS, Pres. 

week is only the beginning of your opportu- | COYNE ELECTRICAL SCHOOL Dept. 79-27 
nity. You go into radio, battery or automo- 500 S. Paulina St., Chicago. Il. ; 

tive electrical business for yourself and make Dear Mr. Lewis: Without obligation send me your big free cat- 


alog and all details of Railroad Fare to Chicago, Free Kmploy- 
up to $15,000 a year. ment Service, Aviation Electricity and Automotive Electrical 


Courses and how I can ‘‘earn while learning.’’ 


COYNE ELECTRICAL ScHoon 1. 
H. C. LEWIS, Pres, _ Established 1899 WD sddrers 00000. .2c0eneoernm - 
500 South Paulina Street Dept. 79°27, Chicago, Ilinois J ci. State — 
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Bringing she Mountain t Mahomet 
HERE is Floyd Gibbons, well-known Zeppelin at Lakehurst, August 4; his voice 


writer, with a portable short-wave trans- being picked up and rebroadcast over.-a 
mitter, giving a running account of events in nation-wide hook-up. Two men, with ten- 
connection with the arrival of the Graf foot poles, carried his antenna system. 
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MEN/Here's 
4 the dope youve 
sa been looking for 
Wee HOW TO GET INTO THE 

RADIO BUSINESS- 


yoo 


If you’re earning a penny less than $50 a week, 
clip coupon now for FREE BOOK! New 64- 
page book pictures and tells all about the Radio 
business, hundreds of opportunities—in work that 
is almost romance! YOU can learn quickly and 
easily at home, through my tested, proved 
methods, to take advantage of these great oppor- 
tunities! Why go along at $25, $35, or $45 a 
week when you can pleasantly and in a short 
time learn how to hold the big-pay job? 


Clip Coupon for Free Book 


Don’t envy the other fellow who’s pulling down the 
b'g cash! My proven home-study training methods 
make it possible for you, too, to 
get ready for better jobs, to earn 
enough money so you can enjoy 
the good things of life. One of 
the most valuable books ever 
written on Radio tells how—in- 
teresting facts about this great 
field, and how I can prepare you 
in your spare time at home to 
step into a big-pay Radio job. 
GET THIS BOOK. SEND 
COUPON TODAY. 
J. E. SMITH, Pres. 
National Radio Institute 
Dept. 9XTT 
Washington, D. C. 
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6 Big Outfits 
f Radio Parts 


With them you can build 100 different circuits—learn the “how” and “why” 
of practically every type of Radio set made. This kind of training fits you to 
step into the good jobs—sends you out an experienced Radio expert. When 
you complete, my Employment Department will help you to get a real big 
Radio job like Graduate Edward Stanko, now chief operator of Station WGR, 
or Frank M. Jones, 922 Guadalupe St., San Angelo, Texas, builder and 
operator of Station KGFI and manager of the best equipped Radio shop in 
the southwest, or help you start a Radio business of your own like Richard 
Butler, 1419 N. 17th St., Philadelphia, Pa., who made around $500 a month 
compared with a small salaried, no future job as a motorman when he enrolled. 


My Radio Training is the Famous 
“Course That Pays for Itself)? 


Spare time earnings are easy in Radio almost from the time you enroll. 
G. W. Page, 1807 21st Ave. S., Nashville, Tenn., made $935 in his spare time 
while taking this course. Al Johnson, 1409 Shelby St., Sandusky, Ohio, $1,000 
in four months, and he didn’t know the difference between a condenser and a 
transformer when he enrolled. I'll give you a legal contract, backed by 
.. R. L, pioneer and largest home-study Radio school in the world, to refund 
every penny of your money if you are not satisfied, upon completing, with 
the lessons and instructions received. Find out what Radio offers you— 
get the facts. Mail coupon—RIGHT NOW. 


a> 


J. E. Smith, 
President, 
National Radio 
Institute, 
Dept. 9XTT, 
Washington, D. C. 


Dear Mr. Smith: 

_ Without obligating me 

in any way, send me your 

big FREE BOOK, “Rich 
, Rewards in _ Radio,’ and all 
.Information about your prac 
tical home-study Radio Course 


WRG as teiatewacwcadeeawivan Age.... 
PROD BT oiio rack coe laCReiieasnave ess 
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U.S.S.WYOMING, PAM EQUIPPED 


PAM 9 


Accompanies the Big Guns 


Where important events are staged, 
in this and many other countries, you 
will find Samson PAM Amplifiers 
providing entertainment and instruc- 
tion through loud-speaker systems. 


Not only on battleships, but on coast- 
wise vessels and excursion steamers 
—probably in your neighborhood— 
are opportunities for such installa- 
tions. 


Truly these are opportunities for 
worth-while profits from the sale of 


PAMS and associated equipment, 
such as radio sets and loud speakers, 
phonographs and pick-ups, micro- 
phones and wiring. 


A new 16-page bulletin giving me- 
chanical and electrical characteris- 
tics, representative installations, and 
many new PAM Amplifiers will be 
sent upon receipt of 10c in stamps 
to cover postage. When writing 
ask for Bulletin No. RN3. 


effect 


Manufacturers Since 1882 


Main Office: Factories at Canton 


Canton, Mass. and Watertown, Mass. 
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With EVEREADY 


RAYTHEON 4-PILLAR 
Tubes, you can get the MOST 


from your present radio receiver 


PEOPLE in all parts of the 
country are telling of the 
greater power, increased dis- 
tance, improved tone, and quick 
action of these remarkable 
new tubes. The reason is that 


L 


Showing the exclusive, patented Evéready 

Raytheon 4-Pillar construction. Note the 

sturdy four-cornered glass stem, the four 

heavy wire supports, and the bracing by 
a stiff mica sheet at the top. 


Eveready Raytheons are built 
stronger—immune to the 
bumps and jolts of shipment 
and handling. They come to 
you in as perfect condition as 


when they leave our laboratory © 


test room. 


The Eveready Raytheon 4- 
Pillar construction is exclusive 
and patented. Examine the 
illustration at the bottom of 
this page. See how the ele- 
ments of this tube are anchored 
at eight points. 

This is of particular impor- 
tance in tubes of the 280 recti- 
fier and 224 screen-grid type 
which have heavier elements, 
and in tubes used for push-pull 
audio amplification, where uni- 
form characteristics are most 
essential. Eveready Raytheon 
4-Pillar Tubes come in all 


~ EVEREADY — 


RAYTHEON | 


Trade-marks 


types. At your dealer’s. He 
also has the famous B-H tube 
for “B” eliminator units. 


‘ NATIONAL CARBON CO., Inc. 


General Offices: New York, N. Y. 


Unit of YY. = and Carbon 
Union Carbide |=: =) Corporation 


Eveready Raytheon Screen-Grid Tube, 

ER 224. Without Eveready Raytheon’s 

4-Pillar construction, this type cf tube is 

delicate, liable to severe damage in 
shipment. 
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AND POWER-DETECTION! 


Screen-Grid Performance 


Screen-Grid Tubes have opened the door to an alto- 
gether new kind of distance-performance in Radio. The 
new NATIONAL MB-29 Screen Grid Tuner uses 4 
A. C. Screen-Grid tubes. 


Why Power Detection? 


The latest and biggest improvement in Broadcasting is 
the use of High-Percentage-Modulation, now employed 
by the newest and finest stations. Soon all stations of 
any importance will adopt it, because of the better trans- 
mission it permits. 


This improvement is not particularly noticeable with 
receivers using the older forms of detection. But we 
have just developed a system of Power-Detection 
especially designed to secure proper reception from 
stations using High Percentage Modulation and this is 
now offered for the first time, in the MB-29. 


Band-Selector Tuning 


Band-selector tuning assures sharp separation between 
stations, and, at the same time, finest quality of repro- 
duction, because with the “open window” of the tuning 
curve, side-bands are not cut. 


A Magnificent Chassis 


With its completely shielded aluminum chassis, precision 
matched coils and latest NATIONAL Weld-Built Con- 
densers—with its modernist NATIONAL Projector 
Dial—this tuner makes possible the construction of a 
magnificent A. C. receiver which combines the cleancut 
finish and appearance of the finest factory-built model 
with the quality and perfection of a custom-built job. 


The Velvetone Amplifier Power Supply 


For use with the MB-29 Tuner is the specially designed 
NATIONAL Velvetone Amplifier, a complete Ampli- 
fier-Power Supply, using two UX245’s in push-pull and 


The NATIONAL Screen-Grid MB-29 and 


vetone Power Amplifier—combined with 


Vel- 
the 


Other Elements of an Ideal Radio Phonograph 
Combination, ready to be placed in the console. 


The Tuner ~. 
Note the individual Coil Shields and the absolutely 
cleancut appearance. 


equipped with phonograph jack. This amplifier is licensed 
under patents of R. C. A. and Associated Companies and is 
sold fully wired and ready for use (less tubes). 


Consoles and Tables for the MB-29 


There are available a selection of beautifully finished and 
specially priced consoles and tables for housing the MB-29 in 
various popular combinations. 


The MB-29 bristles with new and ingenious features for your 
convenience and pleasure. Write us today for full information, 
mentioning Radio News. 


NATIONAL COMPANY, INC. 


ENGINEERS & MANUFACTURERS 
61 SHERMAN ST., MALDEN, MASS. 
EST. 1914 . .W."A. READY, PRES. 


NATIONAL 
« SCREEN-GRID » -- 


Ask Us About It. Write Us Today. 
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New S-M Custom 
Receiver Designs 


Shatter All Records 


J 
Single Control 

Perfect convenience in operation, 
with a tremendous gain in selectivity 
and sensitivity—that’s what has been 
accomplished in the new S-M re- 
ceivers. Newly developed shielded 
coils make possible, with straight 
single pac a degree of selectivity 
never before achieved, even with mul- 
tiple controls or verniers. One tuning 
control, one volume control, an on-off 
switch—that’s all. All these receivers 
have push-pull 245 output stages, and 
both broadcast receivers embody the 
latest band-selector tuning. 


All-A. C. Operation 


These receivers are absolutely all- 
electric—even the 735 short-wave set, 
the first of its kind ever offered on the 
market. Power supplies are built into 
the receivers—not separate. The full 
advantages of the new a. c. screen-grid 
tubes are secured. The characteristic 
superior S-M tone quality, distance- 
range, and selectivity are in these re- 
ceivers as never before, due not alone 
to band-selector tuning but also to still 
greater refinements of design and 
accuracy of manufacture. 


S-M Speakers and Power 
Amplifiers 


Nothing more beautiful in sound 
reproduction has ever been heard 
than the new S-M dynamic speakers, 
when supplied from a_ powerful 

push-pull audio amplifier— 
giving straight-line amplification from 
5000 cycles down even to below 50. 
These new medium-voltage high- 
power two-stage amplifiers, using 245 
tubes in push-pull are built into the 
722 and 735, and an extra high-grade 
Clough-system amplifier is obtainable 
separately, as the 677. 


Beautiful Cabinets 

The handsome new 707 table model 
shielding cabinet, finisbed in rich 
crystalline brown and gold, suitable 
for 722, 735, or 735DC, is only $7.75. 
Special arrangements have been made 
whereby these receivers may be 
housed in magnificent consoles espe- 
cially adapted to them. Be sure to send 
for the new Fall S-M General Parts 
Catalog, for details of these cabinets. 


Keep up-to-date on Silver-Marshall progress; don’t be without THE RADIOBUILDER. 
New products appear in it in advance of public announcements—all of the receivers and 
cabinets above were described in detail and illustrated in THE RADIOBUILDER for 
July. Many hints on operating and building appear in it. Use the coupon. 


It Looks Like a Big Year For S-M Service Stations 


Custom-builders using S-M parts have profited tremendously through the Authorized No. 3. 
S-M Service Station franchises. Silver-Marshall works hand-in-glove with the more than 3000 No. 4. 
professional and semi-professional builders who display this famous insignia. If you build 5. 
professionally, let us tell you all about it—write at once $ 


SILVER-MARSHALL, Inc. 


6405 West 65th St., Chicago, U.S. A. 


722 Band Selector 
Seven 


Providing practically all 1930 fea- 
tures found in most new $200 re- 
ceivers, the S-M 722 is priced absurdly 
low in comparison. 3 screen-grid tubes 
(including detector), band-filter, 245 
push-pull stage—these help make the 
722 the outstanding buy of the year at 


$74.75 net, completely wired, lese 


tubes and cabinet. Component parts 
total $52.90. Tubes required: 3—’24, 
1—’27, 2—’45, 1—’80. 


712 Tuner 


Far more selective and sensitive 
even than the Sargent-Rayment 710, 
the new single-control 712 with band- 
filter and power detector stands far 
beyond competition regardless of 
price. Feeds perfectly into any audio 
amplifier. Tubes required: 3—’24, 
1—’27. Price, only $64.90, less tubes, 
in shielding cabinet. Component parts 
total $40.90. 


677 Amplifier 


Superb push-pull amplification is 
here available for only $58.50, less 
tubes. Ideal for the 712. Tubes re- 
quired: 2—’45, 1—’27, 1—’80. Com- 
ponent parts total $43.40. 


735 Short-Wave Receiver 


A screen-grid r. f. stage, new plug-in 
coils covering the bands from 17 to 
204 meters, regenerative detector, a 
typical S-M audio amplifier, all help 
to make this first a. c. short-wave set 
first also in performance. Price, wired 
complete with built-in power unit, 
less cabinet and tubes, only $64.90. 
Component parts total $44.90. Tubes 
required: 1—’24, 2—’27, 2—’45, 
I—’80. Two extra coils, 131P and 
131Q, cover the broadcast band at an 
extra cost of $1.65. 

Adapted for battery use (735DC) 
price, $44.80, less cabinet and tubes. 
Component parts total $26.80. Tubes 
required: 1—’22, 4—’12A. 


Did You Get the Red-Hot News in the July . — 
RADIOBUILDER ? S 


ilver-Marshall, Inc. 


following: 
50c 
$1.00 


: No. 10 
ee ey 


| Name..... 


No. 16. 


6405 West 65th Street, Chicago, U.S. A. 


....Please send me, free, the new Fall S-M 
Catalog; also sample copy of The Radiobuilder. 
POF GUOEEE «5.6.0 ccc cceves in stamps, send me the 


Next 12 issues of The Radiobuilder 


Next 25 issues of The Radiobuilder 


S-M DATA SHEETS as follows, at 2c each: 


730, 731, 732 Short-Wave Sets 
255, 256, etc., Audio Transformers 
720 Screen Grid Six Receiver 
740 ** Coast-to-Coast” Screen Grid Four 
675ABC High-Voltage Power Supply 
710 Sargent-Rayment Seven 
678PD Phonograph-Radio Amplifier 

. 720AC All-Electric Screen-Grid Six 

. 669 Power Unit (for 720AC) 

. 722 Band-Selector Seven 

. 735 Round-the-World Six 

712 Tuner (Development from the 

Sargent-Rayment) 
. 677 Power Amplifier for use with 712 
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Get Them 
From Your Newsdealer 
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or Fill Out and Mail Coupon Below 
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EXsERIMENTER PUBLICATIONS INC NEW YORK NY 


EMPL» SMEMTER PUBLICATIONS ox NOW Yoanh 


RADIO 
TROUBLE FINDER 
1930 Edition 


Ever have your radio fail when a big 
program was on? That’s when the 
New Radio Trouble Finder is worth 
its weight in gold! It tells you what 
to do, and do quickly in order to 
find and repair the trouble. 64 pages 
in easy-to-understand language and 
non-technical diagrams. 
Every home should owna 25¢C 
copy. Price postpaid only 


RADIO AMATEUR'S 
HANDIBOOK 
1930 Edition 


Sometimes called the Radio Amateur’s 
Bible. Includes 10 How-to-Build ar- 
ticles, with complete instructions and 
diagrams; new radio wrinkles, DX 
hints, data on the new tubes, an- 
swers to AC problems, and helpful, 
money-saving ideas for the radio ser- 
vice man. 96 illustrated pages. Large 
9 by 12 inch size. Beau- 
tiful colored cover. Price 50c 
postpaid 


1001 RADIO 
QUESTIONS AND 

ANSWERS 

1930 Edition 


If you own a radio, you need this 
book. Everything you want to know 
about radio is in it, from ‘How to 
Kill Outside Radio Noises” to a clear 
description of the newest tubes and 
how to use them. If you have a 
question on radio, here is your an- 
swer and a thousand more. 96 illus- 
trated pages. Large 9 by 12 inch 


size. Beautiful colored 
cover. Price postpaid 50c 
only 


150 RADIO HOOKUPS 
1930 Edition 


All the newest hook-ups, 
with complete diagrams. Every radio 
fan and set-builder should own a 
copy for ready reference. Includes 
crystal circuits, single circuit detectors, 
audio and RF amplifier circuits, super- 
heterodynes and numerous AC and 


DC receiver circuits. 64 25¢ 


pages, with beautiful col- 
ored cover. Price postpaid 

We accept stamps for all orders 
under $1. 


described © 


FLYING FOR 
EVERYBODY 


Everyone interested in aviation should 
own this most helpful book. Includes 
the fundamental principles of flying; 
how to learn to fly; how to tell when 
a plane is safe; passenger rates on 
newest air routes, etc. In fact, it 
might well be called a complete ency- 
clopedia on Aviation. 96 pages, fully 
illustrated. Printed in the large 9 


by 12 inch size, with 50c 


~AIVOGAYIAT SOS IN/ATS — 


beautiful colored cover. 
Price postpaid only 


HOW TO WIN AT 
BRIDGE 


by Wilbur C. Whitehead 


The world-famous Bridge authority’s 
newest book. Tells how to play both 
Auction and Contract Bridge TO 
WIN! Complete rules of play and 
methods of scoring for both Auction 
and Contract Bridge. Contains 500 
hands to bid and play, with com- 
plete solutions and analyses in back 
of book. The biggest 50c worth ever 
offered to Bridge fans. Printed in 2 
colors. Hearts and diamonds shown . 
in red throughout.. 96 pages. Large OMPLE 


9 by 12 inch size. Beau- 50c 


Ap CONTRACT 
; 
f Zs Z 


DFIAYI Loe WYN 


SOOHANDS 
; Ais ware cect tve 
tiful colored cover. Price y aad 
postpaid only 4 Fas'\. 
YS WILBUR C WHITEHEAD 


Qmericas Foremact Bridge Outherity 


POPULAR MAGIC 
AND CARD TRICKS 
1930 Edition 


Hundreds of parlor tricks and games 
described and illustrated so that any- 
body can do them. Always good for 
an evening’s entertainment. Mystify 
your friends, charm the ladies. 96 
pages. Large 9 by 12inch 
size. Beautiful colored 50c 
cover. Price postpaid only 


CARD TRICKS 


Simply Clip and Mail wt 


I id 
This Coupon With Your Order. . 


EXPERIMENTER PUBLICATIONS, Inc. 

Dept. 2410aa, 381 Fourth Ave., New York, N. Y. 

Gentlemen: I enclose for which please send me ' 
(amount here) 

postpaid the following: 


O Radio Trouble Finder 
Amateur’s Handibook 
(111001 Questions & Ans, 


O Flying for Everybody 
O Popular Magic and 
Card_ Tricks 


Want 01150 Radio Hook-ups O How to Win at Bridge j 
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Which make of radio tubes 
shall I buy? ... 


Dr. Lee De Forest, 
inventor of the radio 
tube and the “Father 
of Radio.” 


Here are 


The right selection of tubes makes an amazing 
difference in the pleasure you get from radio. 
Radio tubes may look alike but that is where 
the comparison ends. 

The first radio tube was invented by Dr. Lee 
De Forest, in Chicago, in 1906. Today every 
radio tube in the country, no matter what its 
name, is made under the invention and basic 
patents of Dr. Lee De Forest. 

Engineers in his laboratories have made 
many recent improvements that are included 
in De Forest Audions. For example, consider 
vacuum which determines the life of a tube 
and its tone qualities. De Forest Audions con- 
tain less than 1-15th the air pressure of most 
other radio tubes. That is why they last longer 

The objectionable hum and buzz common 
to most house-current sets are caused by im- 


DE FOREST RADIO CO. 
Branch offices located in 
NEW YORK DALLAS DETROIT 
PHILADELPHIA ST. LOUIS MINNEAPOLIS 
BOSTON PITTSBURGH DENVER 
ATLANTA CHICAGO KANSAS CITY 


de Foust! 


AUDIONS 


the facts— 
make the 
decision 


for yourself 


properly designed tubes. By a new process of 
insulation De Forest Audions reduce this hum 
to a point where you can scarcely detect it. 

Only by passing the most rigid inspections 
and tests and maintaining these exacting toler- 
ances are De Forest Audions ready to bear the 
name of the inventor. That is one reason why 
they have been regarded as the standard for 
23 years. 

It is easy for you to convince yourself that 
De Forest Audions are superior. Just say to 
your dealer, “I'd like to hear this set with 
De Forest Audions.” It is no more trouble for 
him than changing electric light bulbs. You 
will detect the difference instantly. 

Give your set a real chance with these per- 
fected radio tubes. The name is plainly stamped 
on the base. 


JERSEY cia 3% We $s 


LOS ANGELES 


SEATTLE 


To enjoy screen grid 
at its best insist on 
De Forest Screen 
Grid Audion 421. 
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COLONIAL 


4 SCREEN-GRID TUBES 


With Dr. Fulton Cutting’s 


SENSATIONAL INVENTION 
...the built-in 


CUTTING 
DYNAMIC 
SPEAKER 


DIFFERENT FROM ALL 
OTHER DYNAMICS 


With the greatest acoustical 


advance in years... 


CUTTING SOUND 
RADIATION 


OW...the proved principle of in- 
direct lighting applied to sound...now a 


FLOOD of music instead of a concentrated radio frequency amplification and a tuned 


“BEAM”...now “Radio’s Clearest Voice” re- 
creating EXACTLY conditions at the actual 
point of broadcast. This is what the engineer- 
ing genius of Dr. Fulton Cutting has made 
possible with the new Colonial Radio. 


(i 


Integral Perfection 


Receiver, audio am- 
plifier, current supply 
andspeaker combined 
in one sturdy power 
plant. Three stages of 
screen grid tuned 


grid power detector give the utmost in sen- 
sitivity—with linear detection. New system of 
volume control regulates stupendous amplifi- 
cation. These are but a few of the outstand- 
ing features of the new Colonial. 


She NEW 


ONIAL 
Radio 


“RADIO’S CLEAREST VOICE” 
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SCREEN RAD j O 


8 RID 
Colonial Radio...the Sensation of Large Eastern Markets 
Now Available NATIONALLY 


—— Metropolitan LEADER- duplicated nationally. Colonial’s new 
SHIP in quality and value is now to be _ ideas, new principles, new performance, 
new beauty will convince you the mo- 
ment you see it and hear it. 

Go to your local dealer TODAY. Ask 
for a demonstration of this sensational 
advance in Radio before you decide on 


ANY set. 
COLONIAL RADIO CORPORATION 
Long Island City New York 


The PICCADILLY 


An expression of genius in cabinetry 
executed along classic lines. Equally 
at home in the formal “period” atmos- 
phere or in the most severely modern. 
Top center panel forms secret slide- 
back door, which, when opened. re- 
veals embossed illuminated bronze 


control panel. Less Tubes “7 3 5 


The MODERNE 


A classic of the modern art trend. Ex- 
quisitely conceived in design and sym- 
metrical values, this superb example 
of craftsmanship will grace the deco- 
rative scheme of any room. The top 
center panel raises and slides back, re- 
vealing the handsomely embossed con- 


trol panel. Less Tubes $270 


JOBBERS 
DEALERS 


Colonial’s fair, in-between 
price gives the purchaser a 
better buy, the jobber and 
dealer greater volume—with 
a tremendous campaign back 
of it. Write,wire ortelephone 
immediately about establish- 
ing your Colonial franchise. 


The CAVALIER 


A masterpiece of grace and 
beauty which suggests the 
golden age of romance, 
The secret cameo door dis- 
closing the control panel 
may be kept closed if 
desired, while the set is 
playing. 


Less Tubes $235 
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EK ditorial 


SMALL Pp leasure Boats 


HEN we think of yachts and 

yachting, we naturally think 

of gaiety and entertainment. 
The proper use of a radio broadcast 
receiver aboard a yacht adds greatly to 
the pleasures of yachting. 

It is our purpose to assist various 
Yacht Clubs and motor boat manufac- 
turers in the development of an addi- 
tional radio feature, far more impor- 
tant than the providing of entertain- 
ment alone. We contemplate the de- 
velopment of radio receiving equip- 
ment suitable for use on small as well 
as large boats, which may be used for 
entertainment and navigation purposes 
as well. 

Many small boats are prevented 
from venturing any great distance 
from shore because their owners feel 
that such a venture would lack caution, 
particularly when there is no one 


aboard who is familiar with naviga- 
tion technique. The aviation industry 
is going to be largely responsible for a 
growth in deep sea navigation for 
small craft, because it will be possible 
for the small-boat owner to guide him- 
self from port to port by picking up 
radio signals from airplane beacon 
transmitters, and by a simple process 
of triangulation determine his location 
at almost any time. 

Work along these lines is well under 
way, and within a short time a descrip- 
tion of the entire system will appear in 
the pages of this magazine. 


EpirortaL Director, 
Mackinnon Fry Puswications, INc. 
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20. SCREEN | 


© Past 


eee ners. 


off the press—heralds 
values never before ap- 
proached in radio mer- 
chandising. Prices have never 
been lower—or quality so high. 
Send for your copy today. See for 
yourself the astounding values we 
offer—the actual wholesale prices at 
which you can now buy. Our recent 
purchases totaling over one million 
a sti dollars($1,000,000)in standardradio 
t ry lt receiving sets coupled with our tre- 
i 


"ect @ 
> f (ND mendous stock of standard acces- 
y oct ea EN 
a li \\ | OD | to make startling price reductions. 
1) yo \\ \ A N Wri f 
i G i MA nt elk D) rite today for the complete 
el x el Wile vl i GAGE eal story as given in this large 196 
Pick i Sit ui! ttn page catalog of radio bargains. 


Cal 
ace) 


sories, parts and kits has enabled us 


EVERYTHING IN RADIO $ 
AT UNHEARD OF PRICES 


New Screen Grid A. C. Humless All-Electric sets—standard A-C sets as well 
as battery operated receivers in an attractive array of consoles ranging from 
small table model types to gorgeous pieces of radio furniture. They represent 
the finest offerings of the season. The price range is especially attractive pre- 
senting unusual values as low as $15.95. 

Get this Allied catalog. Buy low so you can make more profit. Deal with an 
organization of experts who are trained to render real service in radio. 


co |CORPORATION [esc 


711 W. Lake Street Dept.B-1 Chicago 


Complete 
Constructional 


Details 


for Building the 
A. C. Operated 
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By Bery! B. Bryant 


Seven Tube MAGISTER Taner 


HE writer prefers broadcast re- 

ception from stations outside the 

sphere of the local broadcast 

area. There are many reasons 
for this preference. 

Consistent reception of distant broad- 
cast stations on the loud speaker requires 
a powerful receiver. The selectivity 
must, of course, be in equal proportion to 
the amplification, yet must not produce 
distortion by side-band cut-off. To the 
writer, with the receiver described here, 
using a not-to-good antenna, medium 
powered stations located within a radius 
of three to four hundred miles are con- 
sidered as locals. If the reader cares to 
investigate, he will find but very few re- 
ceivers that are capable of consistent DX 
reception on the loud speaker, not to 
mention the lack of super-DX reception. 
He will not find such receivers to possess 
a sufficient degree of selectivity without 
side band cut-off to prevent the interfer- 
ence of locals. 

With these things in mind, many trials 
and experiments were conducted before 
the final type of circuit and construction 
design was adopted. In passing, the au- 
thor might mention that the “Home 
Builder’s Seven,” described in the April 
issue of RapDIio News, was the result of 
one of these experiments. It is remark- 
able to note the DX qualities of such a 
simple receiver as compared to the intri- 
cate works of receivers having the same 
qualities for DX. The writer might fur- 
ther mention that the greatest distance 
reception, of fair loud speaker volume. 
has been that of station JOAK of Japan. 
This was accomplished by one of the 
editors of SCIENCE AND INVENTION, who 
has confirmation of this reception. Other 
builders and friends report consistent re- 
ception of stations located on the west 
coast, Mexico, Havana, etc. 

Thus the evolution of the receiver- 
tuner presented here has been after a long 
period of careful experimental work. The 
author believes this receiver, of most mo- 
dern custom-built type, to be far su- 
perior to the many commercial receivers 
of similar type. Because of this belief 
the author has named the receiver the 
“Magister” (Latin for Master). 

Inspection of the circuit diagram (Fig. 
0) will show that six of the 224 and one 
of the 227 type tubes are used. 


The first two screen-grid tubes. V1 and 
V2, beginning at the left of the diagram. 


are tuned r. f. amplifiers. Their wave- 
length band extends over 200 to 550 
meters. These circuits are not of the 


band pass type, although they are induc- 
tively coupled. Due to the characteristic 
of the screen-grid tube, the 1:2 primary- 
secondary winding ratio and type of in- 
ductances used, a degree of broad tuning 
is prevalent. This broad tuning is desir- 
able, purposely brought about to enable 
ease of tuning over the band without the 
necessity for the use of compensating 
condensers to obtain exact resonance at 
all wave-lengths. 

The third screen-grid tube, V3, is used 
as a new type of modulator. However, 
a similar circuit has been employed in 
Europe for some number of years, differ- 
ing only by characteristics of the tubes. 
The screen-grid of this tube is modulated 
by the oscillator and obtains as well its 
“B” plus potential from the plate of that 
tube. The manner in which the modu- 
lator tube mixes the frequencies is similar 
and almost identical with the three ele- 
ment modulator of the late R. E. 
Lacault’s Ultradyne circuit. As the screen 
grid of the tube requires a definite “B” 
plus potential, its return is made to the 
plate of the oscillator tube instead of the 
grid, as in the case of the Ultradyne. 
The voltage of both the screen-grid and 
plate are somewhat critical depending 
upon the r. f. gain of the preceding stages. 
Using this tube as a modulator gives the 
advantages of amplitication by virtue of 


plate supply as used with the old first- 
detector type of mixer and at the same 
time has the same degree efficiency and 
sensitivity of modulation as found in the 
Ultradyne circuit. Before passing on 
those who may desire to use this type of 
modulator in the “Home Builder's Seven” 
may do so with ease, and to great advan- 
tage. The normal screen-grid and plate 
potentials of the tube should be used in 
this case. 

The modulator tube feeds into two 
screen-grid intermediate-frequency band 
pass stages of the inductively coupled 
type. The degree of coupling has been 
made adjustable for the degree of band 
pass desired. The intermediate-frequency 
stages are designed for 250 kilocycles 
with a from 5,000 to 15,000 cycle band 
pass. The 1200 meter or 250 kilocycle 
frequency was selected in order to ap- 
proach as nearly a possible one spot tun- 
ing and to enable ease of construction of 
the tuned band pass filter inductances at 
the lowest possible cost. 


Power Detector 


The sixth screen-grid tube, V7, is of 
the power detector type using “‘plate 
bend” rectification. No provision has 
been made on the chassis for coupling to 
the a. f. amplifier other than the detector 


Fig. 1. In laying out the parts for 

the Magister it is well to follow the 

picture layout below and the photo- 
graphs accompanying 


| ANT. POST (Bt) INSULATED 
| FROM SHIELD. 

| GND POST (82) CONNECTED 
DIRECTLY TO METAL SHIELD. 


Vi CH1 CH2 V2 CH3 CH4 V3 


ALL CONTROL GRID (CAP) LEADS TO BE 
SHIELDED WITH METAL BRAID AS 
SHOWN. METAL BRAID SHIELDING 
MUST BE GROUNDED TO CHASSIS. 


OUTPUT POSTS (B3 & B4) 
INSULATED FROM 
METAL SHIELD 


CHIO C26 v7 


Sj 


a 


R8& INSULATED 


> at FROM METAL SHIELD 


of 
ile 
has 
10 


or 
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plate lead. The series plate resistor could 
of course be incorporated on the chassis 
but as the complete audio and power sys- 
tem are contained in another chassis, it 
was not considered advisable because of 
possible circuit reaction, as doing so 
would necessarily make the grid lead of 
the succeeding a. f. stage of considerable 
length. This would be subject to a great 
many disturbances as can be seen. With 
many stations, all locals. it will be pos- 
sible to eliminate the first a. f. stage, 
coupling directly to the power stage. Suf- 
ficient gain to load the 245 power tube 
may be had in this manner to supply 
volume suitable for most home use. The 
detector plate-feed resistance should 
have a minimum value of 250,000 ohms. 
The a. f. return is made to the cathode 
of the detector through a bypass con- 
denser connected to B4, while the “B” 
supply is obtained from the power supply 
in the conventional manner. The de- 
tector r. f. by-pass condenser, C 26, is also 
returned to the same point. A capacity 
of .001 mfd. is used here for filter- 
ing of the high audio frequencies. Should 
these frequencies be desired. the capacity 
may be reduced to .0005 mfd. and in some 
instances a capacity of .00025 mfd. will 
prove satisfactory. The above returns 
are not made to “B” minus as is usually 
the case. as, even though the detector 
bias resistor is by-passed by a 1 mfd. con- 
denser, C 25, there still remains the re- 
actance of this condenser in the circuit. 
This reactance would tend to attenuate 
some of the very low audio frequencies. 


Suitable Audio-Frequency 
Amplifiers 


The a. f. amplifier may be of any type, 
within certain restrictions. In a follow- 
ing issue of this magazine will be de- 
scribed a suitable amplifier and power 
supply. This amplifier employs one 
stage using the 227 type tube, coupled to 
the detector through the proper grid 
blocking condenser. in connection with 
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COILS L5,L6 AND LT 


Fig. 2. Full constructional details for 

all the coils employed in the tuner 

are given above. Compare the termi- 

nal markings with the schematic cir- 
cuit shown in Fig. 3 


Fig. 3. Here is given the complete 
circuit diagram for the Magister 
tuner. The parts are numbered to 


coincide with the parts layout and 
parts list 
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the detector plate-feed resistor. The first 
a. f. stage is followed by a push-pull 
stage in which the general purpose power 
tube, the 245 type, is employed. Such a 
combination when used with the r. f. 
amplifier-tuner described here will deliver 
more than ample power for ordinary pur- 
poses and serves to lessen the cost of the 
complete receiver. 
Mechanical Construction 


The chassis construction of the “Ma- 
gister’ is of improved design and _ is 
simple in construction. It is constructed 
of such material that lends great strength 
to the assembly, serving as a base of sup- 
port and common electrical connection. 
The aluminum shield compartments have 
been built as a part of the chassis. The 
bottom of the shield compartments is a 
single large piece of aluminum the same 
thickness as used for the partitions, sides 
and top. 


Selection of Parts 


While the constructor will naturally de- 
sire to use what parts he may happen to 
have on hand that will fit into the circuit, 
it is recommended that rather than 
chance possible trouble, the parts listed 
below be purchased new and triple tested 
as to defects. These parts have been 
selected with both a view toward the 
expense, and to their efficiency of opera- 
tion in the circuit. Size in many cases 


How the Magister looks when com- 
pletely built 


However, should different parts be used, 
care should be taken that additional space 
be allowed for them when building up 
the chassis. The chassis has been made 
as small as possible; as a matter of fact 
has been built around the parts. The 
parts required for duplication of the 
official ‘*‘Magister’ tuner are as follows: 
Four Hammarlund .00035 mfd. tuning 
condensers (C1 to C4). 
Two National drum dials, type F. 
Ten Pilot 80 millihenry chokes. Induct- 
ances smaller than these are worthless 


in the Intermediate stages (Chl to 
Ch10). 
Seven Pilot UY sockets, type 217 (V1- 


V2-V3-V4-V5-V6-V7). 

Seventeen Flectheim 1 mfd. by-pass con- 
densers-250 volt d. c. rating (C11 to 
C25, €27 and C28). 

One .001 mfd. Flectheim midget 
condenser (C26). 
One Antenna Coupler, 
commercial (L1). 

One Oscillator Coupler (L4). 

Two Screen-grid r. f. couplers, home- 
made or commercial (L2 and L3). 
Three Intermediate’ band-filter trans- 

formers (L5, L6 and L7). 

Six XL Laboratories Vario-densers, type 
G5 (C5 to C10). 

One XL Laboratories Vario-densers, type 


fixed 


home-made or 
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One Electrad 50,000 ohm Truvolt fixed 
resistor with tap for detector bias (R6). 

Ten Electrad 1400 ohm grid suppressors 
for Screen grid tube bias. (Important 
see paragraph on tubes.) (R1-R2-R3- 
R4-R5.) 

One Electrad volume control type AP 
(R7). 

One Electrad Super Tonatrol No. 5. 0 
to 100,000 variable resistor (R8). 
Four XL Laboratories “bakelite top” 

binding posts (Bl to b4). 

Six Carter Control grid connector caps. 

Six Hammarlund slotted corner posts 
(obtainable directly from = manufac- 
turer). 

Six Hammarlund slotted partition posts 
(obtainable directly from  manufac- 
turer). 

One sheet aluminum 29 x 10 x 3-64 inches. 


One sheet aluminum 2734 x 10 x 3-64 
inches. 
Six sheets aluminum 914 x 5% x 3-64 


inches. 

One sheet aluminum 27'4 x 514 x 3-64 
inches. 

Three sheets aluminum 10! x 5'4 x 3-64 
inches. 
One sheet 

inches. 

Three sheets aluminum 634 x 514 x 3-64 
inches. 

Three sheets aluminum 4 
inches. 

One sheet aluminum 3514 
inches. 

Seven aluminum caps (salt and pepper 
shakers 2!4” diameter by 3” high, the 
bottoms of which are used as tube port 
hole covers). 

Six Speed type 224 tubes. new type (sce 
paragraphs on tubes). (V1-V2-V3-V5- 
V6-V7.) 

One Speed type 227 tube (V4). 

Four pieces bakelite tubing 1!4 inches in 
diameter by 3 inches long (for L1, L2, 
L3 and L4). 


aluminum 73 x 514 x 3-64 


3-64 


¢ 3-64 


Not only the coils, but also 
are located in shielded 


Fig. 5. 
the tubes 


has also been a factor for selection. G1 (C29). compartments, laid out as shown here 
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Fig. 6. Details for mounting the 


various by-pass condensers, location 
of the tube caps, etc., are given above 


Three pieces bakelite tubing one inch in 
diameter by 3 inches long (for L5, L6, 
and L7). 

Six bakelite rings one inch in diameter 
by 3-16 wide (core pieces for coils of 
L5, L6 and L7). 

Two pieces angle brass 2934 inches long 
by 1 inch by \% inch thick. 

Two pieces angle brass 10 inches long by 
1 inch by ‘% inch thick. 

Four iron corner angles 4 inch wide % 
inch thick and 2'% inches long. 

Construction of Coils 


The antenna and r. f. coils used in the 
“Magister” must be of the small field, 
small diameter type in order that coup- 
ling between the r. f. stages is minimized. 
Otherwise the shielding would prove to 
be inadequate. Various commercial coils 
may be obtained on the market that will 
prove satisfactory when properly modi- 
fied. The coils are easy of construction 
and although the commercial product may 
be obtained for a reasonable cost, the 
constructor can as easily make them him- 
self. 

The secondary windings of L1, L2 and 
L3 consist of 110 turns of number 30 
gauge enamel insulated wire wound on 
114 inch diameter tubing. The winding 
will require a space of approximately 1% 
inches. The antenna primary of LI is 
wound with 17 turns of the same size 
wire. The primaries of L2 and L3 are 
wound with 55 turns of number 36 en- 
amel covered wire. The winding space 
required will be approximately 34 inch. 

The primary and secondary windings 
are separated by a space of % inch. 
Both windings should be in the same di- 
rection. The start or beginning of the 
secondary winding, designated (S) con- 
nects to the control grids. The finish, 
designated (F) connects to “B” minus. 
The start of the primary, nearest (F) of 
the secondary, connects to “B” minus in 
the case of the antenna primary and to 
“B” plus 180 volts for the r. f. coils. The 
finish (F) of the primary of the an- 
tenna coupler connects to the antenna 


binding post (B1) and also to the antenna 
volume control (R7). The finish of the 
RF primaries connects to the plate of the 
tubes. 


Special Oscillator Coupler 


Inasmuch as the wave length range of 
the oscillator coupler is considerably dif- 
ferent from the other coils, this coupler 
must be constructed by the builder. It 
is wound on the same diameter tubing 
as used for the antenna and r. f. coils. 
The grid or secondary winding consists 
of 55 turns of number 26 enamel covered 
wire. The primary or plate coil consists 
of 35 turns of number 32 enamel covered 
wire. The two windings are separated by 
34 inch. The use of smaller wire for the 
primaries of the above coils has proved 
more satisfactory, especially in the case 
of the oscillator coupler. Its use tends 
to minimize the production of parasite 
harmonics by the oscillator as well as 
overcomes unstable generation as is the 
case when larger size wire is used. 

After the above coils have been wound 
they are provided with lug terminals for 
soldered connections. Unless the wind- 
ings have been made very tight it will 
be necessary to dope them with very thin 
celluloid cement. This cement should be 
used very sparingly in order to cut down 
distributed capacity. Detail construc- 
tion of coils is given in Fig. 2. 


Below the base are located the nu- 


merous by-pass condensers and a 
good part of the actual wiring of 
the tuner 
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Making the Intermediate Band 
Filter Transformers 


The construction of the coils used for 
the band filter transformers is very simple 
While lateral wound coils are desirable. 
bunched slot wound coils will prove just 
as satisfactory providing they are care- 
fully made and matched. The latter pro- 
cess may be accomplished by using one 
of the coils as the grid coil of a modu- 
lated Hartley oscillator, and should be 
shunted by a .00035 mfd. condenser. 
Placing the other coils in turn, in series 
with a crystal detector and a pair of 
phones, the coil to be matched shunted 
by a .00035 mfd. condenser, the number 
of turns are adjusted until the signal is 
loudest. Use of a variable condenser 
with some sort of scale will expedite this 
work. 

For the coil construction, six bakelite 
rings one inch in diameter and 3-16 inch 
in width are required. These rings are 
clamped, in turn, between side pieces 
which should have a diameter of not less 
than 1% inches. The wire is wound in 
the resultant slot. The detailed construc- 
tion of the above described form is given 
in Fig. 2. The side pieces, as shown in 
the detail sketch, should be provided with 
three slots equally spaced around the 
circumference. The depth of these slots 
should not be less than % inch. Each 
disc is provided with a hole drilled 
through the center. The discs with the 
bakelite rings are assembled and clamped 
together by passing a machine screw of 
sufficient length through the assembly and 
tightening with a nut. The discs can be 
made of any stiff material, preferably 
bakelite 44 or 3-16 inch thick. When the 
form has been assembled, the slots of the 
side pieces should be aligned and a length 
of strong linen thread placed in each slot 
across the surface of the bakelite rings. 
The tie strings are used to hold the wind- 
ing in place and shape after the side 
pieces have been removed and until the 
coil is doped. 

Six coils are wound, each with 200 
turns of number 32 DSC or DCC wire. 
When wound each string or thread is tied 
around the winding, at which time the 
side pieces may be removed. No exces- 
sive care of winding the wire in the slot 
is necessary. The more the scramble, the 
better, as this will result in a coil of lower 
distributed capacity. When all the slot 
wound coils have been made and the 
side pieces have been removed, the con- 
structor will have six coils with a bake- 
lite core. These coils are now soaked in 


thin celluloid cement, allowed to stand 
until the cement begins to set, at which 
(Continued on page 372) 
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An Elco 26-foot cabin cruiser 

of the type being used for the 

Rapvio News Floating Labora- 
tory 


By W. Thomson Lees 


Managing Editor 


Radio News FLoaTING 


Y the time these pages are 
in print the experimental 
work of the technical staff 
will be well under way, look- 
ing toward the development 
of—first, a receiver, and later 
on a transmitter—which will 
afford to the small boat 
owner all that he has a right 
to look for from radio. This 
means not merely entertain- 
ment, but weather reports, 
time signals, direction find- 
ing; in short, real radio ser- 
vice. 


In our November issue we 
will present a complete ac- 
count of this work up to the 
time of going to press. 


LABORATORY 


Promoting Entertainment, Navigation Aids 
and Communication by Radio for the 
Pleasure- Boat Owner 


no less than in golf, the important 

thing is the “follow through.” Last 

month, we had Mr. Lloyd Jaquet 
present (Rapio News, September, 1929, 
page 212) the question “Why Not Get the 
Utmost from Radio on Your Pleasure 
Boat?” Well—why not?—was the ques- 
tion that kept humming in the heads of 
the editorial staff. Since everybody we 
asked seemed to think the answer worth 
finding, we decided to go after it. 

In the first place, there are thousands 
of pleasure boats plying the waters of 
these United States, serving as vacation- 
outing headquarters for their owners. 
These boats range from small launches 


I N the case of worthwhile radio ideas, 


to medium-sized and big yachts; but prob- 
ably the greatest number of them lie 
within the sizes from about 25 ft. to 50 
ft. of the small cruiser type, if we elim- 
inate the ones that are used only for get- 
ting somewhere, rather than for being 
somewhere. 

It is perfectly true that some of the 
larger sizes of these boats are (in a man- 
ner of speaking) “equipped with radio.” 
Not one of them, as a matter of fact, is 
really equipped with a radio installation 
that enables its owner to get even a frac- 
tion of what radio can give him in the 
way of (1) safety, (2) aid to navigation, 
(3) time and weather information and 
(4) entertainment. Why not?’—because, 
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as yet, there simply “ain’t no such ani- 
mal.” 

Note that we said, above, that some of 
the larger cruisers are furnished with 
radio equipment. This means. simply, a 
radio set for entertainment: except in the 
case of boats more properly classed as 
yachts, in which case a licensed commer- 
cial operator is carried. 

What we are interested in, is the owner- 
operated cruiser, used for week-end trips 
or even more lengthy cruises. We want 
to develop a receiver that will be almost 
as important to the owner of this type of 
boat as his rudder. It has to be ready to 
while away the time, when all’s well. with 
really high quality entertainment from 
broadcasting stations; it has to be capable 
of serving as a direction-finder; it must 
reach up to the wave-bands on which ma- 
rine beacon stations operate; it must 
reach down to the short wave-bands. 
(The last-named requirement will be en- 
Jarged upon, later on.) 

With all this, there are other require- 
ments to be met. First of all. ignition in- 
terference must be faced and conquered. 
Next, the set must be so designed as to 
defy the ravages of salt water. Last. but 
decidedly not least, both the receiver 
and its power supply must keep within 
rather rigid requirements as to size and 
weight. 

In case this brief summary of the con- 
ditions to be met is not enough, a more 
elaborate outline was contained in our 


Looking forward from the stern of 
the cockpit. The engine being located 
under the hatch (in the middle fore- 
ground) puts the source of ignition 
interference practically amidships. It 
is obviously impossible to locate a 
receiver far enough away so that dis- 
tance alone will eliminate this inter- 
ference 


previous issue. However, it is one thing 
to discuss these requirements in the ab- 
stract, and quite another thing to attack 
them concretely. We have, of course. the 
Rapio News Laboratory; and we intend 
to make use of it. But we might de- 
velop a theoretically beautiful receiver 
for small cruisers, in the Lab, only to 
have it turn out that actual practice on a 
boat is something else again. Obviously, 
the proof of the pudding lies in the eat- 
ing. 

As this is written, the writer has just 
returned from a brief trial trip on the 
newest extension to our laboratory facil- 
ities: a 26 ft. Elco cabin cruiser. put at 
our disposal for this purpose by the Elco 
Boat Works, of Bayonne, N. J. As de- 
scribed by the manufacturers. this boat is 
“the smallest practical cruiser’ —which 
makes her ideal for our purpose: because 
she offers every handicap of size and 
space, and the results of our experiments 
will therefore be applicable to cruisers of 
all sizes. 

The trial trip referred to was merely 
a short run. out in Newark Bay. By the 
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time these lines are in print, however, we 
expect to be so familiar with our floating 
laboratory as to call every plank by its 
first name. More important. by dint of 
night work and week-end efforts, we ex- 
pect to have some interesting practical 
data to unfold before another month rolls 
around. 

We might mention, parenthetically, that 
if you don’t own a boat. or if you don't 
know a man who owns one, you're missing 
something. If you live up North. here. 
youre missing something from April to 
October; if you're down below the freez- 
ing line (or, rather, down above it) you're 
missing something, the year around. No 
dust: no crowded roads, no need to follow 
a concrete ribbon—but we'd better pipe 
down (note the influence of that trial 
spin) and stick to our subject. 

First. then, we're going to go after the 
hugaboo of interference from the engine. 
If vou have to shut off your motor every 
time vou want to listen to a good radio 
program. you can’t cruise very far. More 
important. if you get caught in a fog. vou 
dont want to lose steerage-way every 
time you try to catch a direction-finding 
signal. 

Once we have interference lashed to the 
mast (getting nautical. again) the other 
problems will be taken up piecemeal. 
Circuit possibilities are, of course, many; 
arrangement of parts, selection of parts, 
selection of tubes; all of these. and many 
more. are variables. In a way, it is like 


onan i 
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trying to solve an intricate algebraic equa- 
tion having a dozen or so unknowns and 
only two or three known factors. Which 
is exactly why the only practical approach 
lies in a method of “cut and try.” 

The known factors are: that where the 
small size of the boat precludes locating 
a receiver far from the engine, interfer- 
ence from the ignition system is inev- 
itable; that a highly efficient antenna 
system is out of the question; that weight 
and size of the receiver must be kept 
down, because of space limitations on 
board; that A and B power supply must 
be suited to the conditions involved. 

Oh, yes; there is one additional known 
factor which we forgot to mention: the 
name of the boat. If we find time, we'll 
hold appropriate christening ceremonies; 
if not, she will have to be content. At 
any rate, she will bear the dignified title 
Rapio News FLOATING LABORATORY. 

The illustrations on these pages give a 
fair idea of what our floating Lab. looks 
like. While not pictures of the boat it- 
self, they are views of one of her sister 
ships, as like as two peas in a pod. The 
cabin has sleeping accommodations for 
four (not that we expect to find much 
time for sleep, during the coming month! ) 
and the cockpit is almost as large as the 
average nightclub dance floor. 

Powered with a 27 hp. engine, this 
cruiser makes about ten miles per hour— 
no challenge to the Bremen, but plenty 
fast enough to keep going. As will be 
seen in the illustration taken from the 
rear of the cockpit, looking forward into 
the cabin, there is a flush deck hatch im- 
mediately aft of the cabin doorway. Un- 
der this hatch is the engine. with its 
electric starter, as well as the storage 
battery which operates both the starting 
and lighting systems. 

Under that hatch, therefore, is the 
source of our first major problem: igni- 
tion interference. On a fifty-footer it is 
possible to get a radio set far enough 
away from the engine to minimize such 
artificial static; on a twenty-six footer, 
with the engine almost amidships, that 
won't work. Whether it will be a case of 
only special spark plugs and partial shield- 
ing, or whether more elaborate methods 
will be required, will not take very long 
to determine. 

There isn’t the least doubt that the 
Floating Laboratory’s cockpit is plenty 


The Mouette, fa- 
mous honeymoon 
cruiser of Col. 
Lindbergh and 
his bride. It is 
boats of this 
type, ranging 
from 25 to 50- 
foot in length, 
that have found 
the widest popu- 
larity, and it is 
for this class of 
boat that all- 
around radio ser- 
vice is as yet un- 
available 


large enough to per- 
mit putting there a 
most elaborate con- | 
sole type radio set 
with built-in dynamic 
speaker. Nor is there 
any doubt of what 
would happen to con- | ~ 
sole and set. after the | 
spray from a _ few 
whitecaps had played 
around withthem. Nor 
is there any 110 volt 
a. c. floating around 
the water these days. 
No—the a. c. receiver 
is definitely out. 

We are, however, going to take a 
variety of battery-operated receivers 
aboard, for comparative tests. And these, 
incidentally, will give us a line on the 
efficiency of signal pick-up, as compared 
with the ordinary home location. 

It is obviously impractical to do any 
amount of actual constructional work on 
board. That, of course, will have to be 
done at our base laboratory. If it were 
not for that—and the comparatively in- 
significant details of editorial desk work 
—we might be tempted to forsake the 


A 50-foot cabin cruiser. Many boats 

of this size are equipped with radio, 

but usually only for entertainment 
purposes 
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crowded city and embark on an extended 
cruise. But, being fully alive to the im- 
portance of radio—real radio—in such a 
venture, we'd much rather wait until we 
have developed the receiver for the job. 

Too many people measure radio solely 
by the standard of broadcast entertain- 
ment. They know only vaguely, if at all, 
that there are such things as_ radio 
beacons, weather reports, storm warnings, 
time signals. If it were merely a case 
of designing a “salt-air proof” receiver 
in more-than-usually compact form, so 
that a boat owner could bring in a jazz 
program or a concert to while away the 
time, the whole proposition on which we 
have embarked would be hard to justify. 

At the same time, until boat owners 
learn how radio can serve them, there 
would be scant interest in a specially-de- 
signed receiver which ignored the broad- 
cast entertainment feature. And, with 
the other more difficult requirements we 
have mapped out, it is comparatively 
simple to include good broadcast recep- 
tion. 

But, as we said earlier in this article, 
the proof of the pudding lies in the eat- 
ing. We want you to know what we are 
doing and planning, but your real interest 
lies in the concrete results of our work, 
and not at all in long-winded discussions 
of how we are going about getting these 
results. 

When this issue of Rapio NEws reaches 
you, we will already be seriously and in- 
tensively at work—three men in a boat. 

In the next issue, we confidently ex- 
pect to have some worthwhile reports to 
make. Until then—Rapio News FLoat- 
ING LABORATORY, signing off. 
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245 Amptirier. 


for the RADIO News Foundation 


ADIO NEWS readers who have 
constructed the R-N Foundation 
Tuner described in last month’s 
issue of this magazine are un- 
doubtedly ready to add to it some accept- 
able type of amplifier; that is, if they have 
not already done so. This article concerns 


itself primarily with the description of a* 


suitable amplifier and power supply de- 
vice, and secondarily with the instruc- 
tions governing the installation of a tuner 
and amplifier power supply device in a 
console cabinet, which also houses an 
electrically-operated phonograph — with 
magnetic pick-up. 


General Considerations 


In designing this unit intended 
posely for use with the Rapro 

Foundation Tuner Unit, several consid- 
erations had to be kept in mind. First, 
a suitable audio channel had to be pro- 
vided, so that the high level of signal 
developed by the tuner unit could be han- 
dled satisfactorily without overloading. 
To satisfy this first demand, a pair of 
245 tubes have been used in the final 
or power audio amplifier stage. It is pre- 
ceded by a stage of audio amplification 
employing the 227 tube. Reference to 
the circuit diagram Fig. 1, will show the 
connections for the entire audio channel. 
Secondly, the device had to supply not 
only an audio channel for the tuner unit 
but also the “B” supply for the plates 
of the various audio amplifier tubes and 
also for the plates of the tubes employed 
in the tuner unit. Thirdly, it had to 
supply the a. c. filament voltage to the 


pur- 
NEWS 


An over-all view 
of the 245 power- 
amplifier power 
supply device. To 
the extreme left is 
the audio channel 
mounted on and 
under the shelf. In 
the center is the 
filter condenser 
and by-pass con- 
densers. To the 
right is the Thor- 
darson power com- 
pact, while to the 
rear is the voltage 
divider panel with 
output binding 
posts 


/, > 


tubes in the audio amplifier and tuner 
units. 

In the Thordarson power transformer 
cmployed in this power supply device. 
the filament voltage for the audio ampli- 
fier tubes is readily obtained by a fila- 
ment supply winding provided for the 
purpose, but for the tuner unit a separate 
filament transformer, supplying the cor- 
rect filament voltage, must be obtained. 
The filament transformer selected for this 
purpose is designed to supply current to 
four a. c. tubes of the 227 or 224 variety, 
three in the tuner and one in the audio 
channel. If the amplifier-power supply 
device described here is used with any 
other tuner unit employing more than 
three a. c. tubes, then another type of 
transformer which supplies the correct 
filament voltage at the correct amperage. 
depending on the number of a. c. tubes 
employed, will have to be used. 

Considering that the entire installa- 
tion is to be housed in a console cabinet 
containing an electrically driven phono- 
graph motor with magnetic pick-up. the 
fourth requirement that this unit had to 
meet, was the ability to change readily 
from the radio tuner unit to the phono- 
graph pick-up, when desired. As will be 
seen from the circuit diagram, Fig. 1, a 
number of switches have been emploved 
to make this possible. In Fig. 2. the 
position and location in the circuit of 
these switches, is shown. The double- 
pole double-throw jack switch, SJ, is used 
to connect the power amplifier to either 
the Rapio News Foundation Tuner Unit 
or any other suitable tuner device, when 
in one position and to the phonograph 


an 


an 
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pick-up when in the other position. Con- 
trol of the filament supply of the tuner 
unit is independent of this switch and 
must be operated separately when the 
radio receiver is to be turned on or off. 
Similarly when the phonograph is to be 
turned on, then the line switch in the 
phonograph motor cord which plugs into 
the 110 volt a. c. supply, must be turned 
on to start the turntable motor. It will 
be also noted that there is a pendant 
switch to control the 110 volt a. c. sup- 
ply to the audio amplifier-power supply 
line transformer. 


The Audio Amplifier 


In all, four transformer units are em- 
ployed in the audio channel. T1 is the 
input transformer which couples the plate 
of the detector tube of the tuner unit to 
the first amplifier tube. This first stage. 
which employs a 227 tube, inputs direct- 
ly into an intermediate stage push-pull 
transformer. This, in turn, connects to 
the grids of the two 245 power amplifier 
tubes and then from the plates of these 
tubes to the primary of the output trans- 
former. The secondary of the output 
transformer connects directly into the 
voice coil of any suitable type of dy- 
namic speaker or to the existing tvpes of 
approved magnetic speakers. The fourth 
transformer employed. T4, is a phono- 
graph-coupling transformer and is used to 
couple the phonograph pick-up to the 
primary of the first stage audio trans- 
former, Tl. By its use, the impedance 
relations between the magnetic pick-up 
and the input of the transformer T1 are 
satisfied. 

The correct fila- 
ment voltage for 
the pair of 245 
tubes is obtained 
directly from a 
winding on the 
Thordarson power 
compact unit. The 
lament supply 
for the 227 tube 
employed in the 
first stage of 
audio-frequency 
amplification is ob- 
tained directly 
from the separate 
filament trans- 
former T6. which 
also supplies the 
filament voltage to 
the tubes em- 
ployed in the tuner 
unit. 

Grid biasing of 
both the first and 
second stages of 
audio amplifica- 


Rapio News For Ocrober, 1923! 


313 


OWER SuPPLy Device 


By John B. Brennan, Jr. 
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tion is obtained by means of resistors, 
placed in the circuits so that a sufficient 
voltage drop, equal to the required grid 
bias voltage, is obtained. In Fig. 1 re- 
sistor R6 supplies the necessary voltage 
drop to furnish the grid bias for the 
first audio amplifier tube, while the re- 
sistor R7 provides the voltage drop neces- 
sary to supply the grid bias for the two 
245 tubes. 


The Power Supply Device 


In this installation a simple, accepted 
type of power supply unit is employed. 
It makes use of a power transformer, 
delivering at its secondary 300 volts 
either side of the mid-tap; this second- 
ary voltage is rectified by a full-wave 
rectifier tube V4. From there on, the 
filter unit, consisting of two filter chokes 
and an electrolytic condenser bank of 
three sections, filters out the d. c. ripple 
so that a pure d. c. is supplied to the 
voltage divider. The voltage divider con- 
sisting of a number of separate wire 
wound resistor units is provided with 


Technical Editor 


several tapped outlets so that not only 
are the plate voltages to the tubes in the 
amplifier channel supplied but also the 
plate voltages to tubes in the tuner unit 
provided. 


Construction 


On a 1 inch board, 9 inches wide by 
13'4 inches long are mounted the various 
parts which go to make up the entire 
power supply and audio channel device. 
Reference to the parts layout, Fig. 4, will 
show the placement of these various units. 
The entire audio unit with phonograph 
transformer is located at the extreme 
right end of the baseboard. Phonograph 
transformer T+ and the three sockets for 
the three audio tubes are mounted on a 
shelf which is supported off the base- 
board by two end pieces. The details 
for the construction of these end pieces 
are shown in Fig. 5. Underslung from 


Fig. 1. The 245’s schematic circuit. 

Along the top is shown the audio 

channel, while below is the power 
supply circuit details 


the bottom of this shelf are mounted the 
three transformers: the input transformer 
to the first audio stage. the intermediate 
transformer connecting the first audio 
stage to the push-pull power tubes and 
the output transformer. Details showing 
the construction of this shelf will be 
found in the accompanying photograph 
and sketches. 

In the extreme upper left-hand corner 
of the baseboard is located the Thordar- 
son power transformer, T5. Directly to 
its right, between it and the shelf con- 
taining the audio channel, is located the 
three-section Mershon electrolytic con- 
denser unit C2. while to the front of this 
condenser is mounted the five filter con- 
densers which shunt the various sections 
of the voltage divider. To the front ot 
the baseboard at the extreme left is lo- 
cated the socket which takes the rectifier 
tube, V4; to its right is located the fila- 
ment transformer, T6. Along the front 
edge of the baseboard is mounted a bake- 
lite panel which holds the various voltage 
divider resistors and also the binding posts 
for connecting the B plus power and a. 
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The Mershon condenser is not supplied 


p p a> with any means for fastening it to the 
Jo a CONTROL baseboard, so therefore it will be neces- 


sary to provide a suitable way of mount- 
ing it in place, permanently. In the 
laboratory we made use of several pieces 


@1 audio 


a 


TTT 

PHONO Le 2 AMPLIFIER cl of round brass rod bent at right angles at 
MOTOR AND-....4 : seto3 AND ill | one end and threaded at the other. These 
SWITCH ~™. €—€-€704 POWER (il pieces serve to clamp the condenser unit 
n! S J oh rie iH! down to the baseboard. The threaded 
af stiiid Vilo7 Sill ig it Wi ends pass through holes in the baseboard 
er aly one and are fastened with nuts which are 
bh gala located in a counterbored recess drilled 

<i Pe ‘a into the underside of the baseboard. 
‘a | TO A.B,AND C The heavier units, such as the power 
-—mk - TERMINA TERMINALS transformer, T5, and the filament trans- 
c- nf ff y STRIP sei , OF SET former, T6, should be firmly fastened to 
R-N A MOUNTED the base by means of one-inch wood 
FOUNDATION Y) a LSJ screws which should be provided with 
TUNER RADIO P — TO suitable washers. The use of smaller 
RECEIVER RADIO <- —>PHONO LLOV.A'C screws will do undoubtedly as a tempo- 
DOUBLE POLE : rary measure, but if the unit is to be 
DOUBLE THROW...’ PENDANT moved around considerably, then it will 
LK SOT SWITCH be found that quite likely the weight of 


these transformers will cause the screws 


Fig. 2. To connect the amplifier- 

power supply device to a phonograph 

pickup and radio tuner the above dia- 
gram will prove helpful 


c. filament leads of the tuner unit to the 
power supply device. 

In laying out the position of the holes 
for mounting the socket and transformer 
units on the shelf, it will be necessary to 
follow quite closely the layout which is 
given in Fig. 3. It will be noted in this 
layout of the shelf, that some of the 
holes are countersunk on top while some 
are countersunk from the bottom. © This 
is so that the units which mount on top 
will not be obstructed by the heads of 
the screws which hold units which are 
mounted from the underneath side of the 


shelf. Along with the layout shown in from wood which may be found around Connection to and adjustment of the 
Fig. 3 is given the idenification marks the shop. It should be remembered that plate voltage outputs for the tuner 
of the various holes, so that no trouble if the end pieces are of greater thickness unit is made on the front panel, on 


which is mounted the voltage divider 


need be experienced in locating the vari- than those which are indicated in the : 
and output terminals 


ous pieces of apparatus in their correct drawing, then allowance will have to be 
position. This shelf with its supporting made in the overall length of the shelf Fig. 3. In drilling the shelf to take 


end pieces may be made from some scrap so as to come flush with the surfaces of the audio transformers, etc., follow 
pieces of bakelite or may be fashioned the end support pieces. the drilling layout below. 
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to pull out from their holes and make remounting of them 
necessary. 

In the kit of Carter voltage divider resistors, which is 
obtained under the catalog designation of No. 2314, three 
resistors are provided, one of which is a plain resistor with- 
out slider tap, the second a two section resistor with two 
slider taps and a third having three slider taps. In the way 
in which this kit is used here, it is necessary, before mount- 
ing the resistors on the panel. to take one of the sliders off 
the second unit and place it on the first. Also, it is neces- 
sary to join together by means of a wire connection, the two 
sections of the second resistor strip. Arrangement of these 
resistors is shown in Fig. 6. 

The resistors may be mounted on any scrap piece of panel 
(which will undoubtedly be found in the junk box) by means 
of small brass angle pieces readily obtainable in a hardware 
or 5 and 10 cent store. 

Wiring 

In wiring this amplifier and power supply device there is 
one thing that should be kept in mind quite firmly. That is. 
that all of the wires which terminate at the filament posts 
of the various tubes should be twisted so as to minimize the 
possibility of the production of hum in the loud speaker. 
Moreover, since the current consumed by the tubes is quite 
high, it will be necessary to use heavier wire than is usually 
employed in the wiring of d. c. receivers. Wherever possible 
leads should be bunched together and formed into a suitable 
cable. In every case. the connections should be soldered so as 
to preclude the possibility of connections becoming loose 
once the unit is put into operation. 


Operation 
The amplifier-power supply device de- 
scribed here has been designed primarily 
to fit the space which is available in the 
console cabinet used. By the same token 


ale 


Here is the 245 amplifier supply device housed in the 
console, in which is located the phonograph and R. N. 
Foundation tuner unit 


“ 
9° x13 -. 


the layout of the various switches and the 
volume control regulator. has been made 
with a view to accessibility in this par- 
ticular type of console cabinet and it is 
likely that where another type of cabinet 
is employed, some other arrangement will 
be found necessary. However. the gen- 
eral layout and especially the connections 
of the various units. one to the other, 


pte 
MOUNTED 
UNDERNEATH 
SHELF 


will remain the same. It is well, for in- 
stance, to have the line switch which con- 
trols the 110 volt supply to the phono- 
graph motor mounted as near to the 
turntable as possible. The double-pole 
double-throw switch, SJ. may be mounted 
either on the tuner unit panel or in the 
“well” containing the turntable. 


A rear view of the power unit. Note 
how the filter condenser is fastened 
to the base 


’ , Fda: -< 


—— =e Sees 
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Fig. 4. The layout of all the parts 
which are to be mounted at the base 
and shelf in the above sketch. Com- 
pare it with the several phonographs 
accompanying 


The volume control. of course. should 
be mounted in the same compart- 
ment which houses the turntable so that 
ready control of the volume from the 
pick-up can be obtained. Actual control 
of the line voltage to both the audio 
amplifier-power supply device and tuner 
unit is, of course, controlled by the pen- 
dant switch which should be connected to 
a cord sufficient in length to be readily 
accessible from the front of the console 
cabinet. If it is desired. another switch 
which connects in the filament supply to 
the radio tuner unit may be employed so 
as to control the filament supply to the 
tuner independently of any of the other 
switches. Thus. when the phonograph is 
in operation, it will be possible to turn 
(Continued on page 381) 
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* OOD evening, ladies and gentle- 
men. This is the National 
Broadcasting Company, New 
York City. We are about to 

present a man whose reputation is world- 

wide, and perhaps the best known and 


most widely accepted authority on 
psychic phenomena. . . . Joseph Dun- 
ninger. .. .” 


Undoubtedly, a large proportion of the 
radio audience received not only this an- 
nouncement, but the “Ghost Hour” which 
it introduced, with more than a grain of 
skepticism. Dunninger, seated at the 
microphone in the New York studio of 
the National Broadcasting Company, pro- 
jected three thoughts over the N. B. C. 
network. Listeners-in were invited to try 
to receive this projection, and to send in 
their replies. The items projected by 
Dunninger were as follows: the name of 
a president (which proved to be Lin- 
coln); a number composed of three digits 
(3-7-9); and a small drawing or diagram 
(which consisted of a small house, four 
windows, one door, a triangular roof, and 
chimney). 

Over two thousand letters were sent in 
to the National Broadcasting Company 
from all parts of the country. Of these, 
over fifty-five per cent. had some part of 
the thoughts correct. 

Whether we are prepared to accept 


National 
Company 


Courtesy 
Broadcasting 
Joseph Dun- 
ninger; drawn 
from life by Gas- 

pano Ricca 


Below — Clipping 
from The New 
York Telegram 
telling of a typi- 
cal Dunninger 
exploit 
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The Personality 


the Ghost 


By Frances Rockefeller King 


Dunninger’s theory or not, we must at least admit that this 
large percentage of nearly correct vibrations received proves 
mental telepathy a possibility, and when we stop to think that 
over forty per cent. got the name of Lincoln right, and that 
over five per cent. received the entire array of thoughts 
correctly, the outcome of these demonstrations via radio 
furnishes food for thought. 

Dunninger has done many things for which there seems to 
be no ready explanation. About a year ago, his car was 
stolen, and when found, was discovered wrapped around an 
elevated post. When the theft was reported to police head- 
quarters, the captain laughingly requested that the owner 
demonstrate his ability as a mindreader by locating the car, 
and the thief. In this remarkable test Dunninger succeeded, 
and inasmuch as the knave is now serving a term in the peni- 
tentiary, having been proved guilty of this offense, it goes to 
illustrate that this was not a press stunt, as many believed it 
to be at that time. 

His accomplishments and unique ability have astounded 
millions, yet the most marvelous feature of it all is that he is 
but thirty-six years of age. Never before in the history of 
the magical world has a man been able to climb to the top 
rung of the ladder of successful endeavor at so early a period 
in life. The late Harry Houdini, one of the greatest charac- 
ters of universal show-world, had passed more than forty 
summers before he had earned for himself the reputation of 
being the world’s premier mystifier in the exclusive art of 
handcuff manipulation, of his period. Howard Thurston, who 
at this time is touring the country with the largest presenta- 
tion of magic and illusions, did not begin to harvest the fruit 
of his efforts until rather late in life. To obtain fame and 
fortune in the world of conjuring seems to be one of the most 
difficult of achievements known in the field of any of the 
many professions. The “Greats” of the past were all men in 
whose head the gray had begun to predominate, before they 
had earned their position as masters in their chosen fields. 

Harry Kellar, Alexander Herrmann, Robert Hellar, Ander- 
son, the Wizard of the North, and other such names that 
are paramount in the pages of magical history, may authenti- 
cally be added to this list. Yet no man in the entire history 
of mystery entertainment, has earned the 
vast amount of publicity, and world-wide 
recognition, that Dunninger can boast of. 


ON me oe 


John Slater, who in the expressed 
belief of the General Asstmbly of 
Spiritualists, is the greatest medium 


same assembly, left home at the ten- 
der dge of 20 because his family 
thought him crazy when he “heer: 
voices,” reckoned without an old 


Houdiol's Friend Pipes Up. 
Joe, who used to be associated with 


an . b 
Then Joe. who prefers to be called 
“just Dunninger.” spoke up. ls 
voice wasn't particularly gentle and 


Joe Dunninger Shatters 
Peace of Ghost Seance 


Friend of Harry Houdini Offers $21,000 to Slater, Hailed by 
Spiritualist General Assembly as “Greatest Mudium of All,” 


This ambitious young artist has enter- 
tained more celebrities than any other 
entertainer in his particular line. Among 
these might be mentioned the late Presi- 
dent Theodore Roosevelt, the late Presi- 


for Answers to Two Questions in Sealed Envelope. 


@|ing the advantages of calmness and 


,| money to talk to spirits for you 


adrairing 
His| cohorts, had regained love and 


he was waving his arms. The thirty. 


the Hanover Central Bank. Ac 
waved it aloft, and he waved the en- 
velopes, both with big red wax seals. 

? Medium Loses Calm. 

It was then that the spirits almost 
deserted the gathering of 3,000— 
there was standing room only in the 
grend ballroom. Physical action 
seemed forthcoming. Slater's cohorts | 
moved on Dunninger, Dunairger's 
friends stood up. 

Slater, who had just been preach- 


love, seemed to lose both for @ mo- 
ment. Dunninger left protesting. 
He offered to duplicate any “spurit- 
val” feat performed by 6 a 

“It's not the game, though,” he 
protested. “Any one who takes 
and—* Dunninger was spluttering. 
“He's @ vulture,” he fumsned with 
heat. 


Will Continue Tonight. 
Slater, surrounded by 


i. however. He will continu 
ight. 


“and. my Gear peonle, there wili 


dent Warren G. Harding, ex-President 
William Howard Taft, ex-President Cal- 
vin Coolidge, and H. R. H. the Prince 
of Wales. Many gala society functions 
have programmed the appearance of Dun- 
ninger, and the smartest parties through- 
out the United States have been arranged 
with the exclusive purpose of giving the 
friends of the hosts an opportunity of 
witnessing the unique demonstration of 
thought transference and Indian conjur- 
ing, in which Dunninger specializes. 
Dunninger has always been interested 
in mindreading and mental telepathy. 
He frankly admits that he possesses no 
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Behind 
Hour 


supernatural powers, and that all of the 
weird things he accomplishes are but the 
outcome of constant study and practice. 
Yet, to the layman who has viewed his 
remarkable demonstrations, this is hard 
to conceive. In his school days, he could 
call the answer to a mathematical prob- 
lem without following the usual essential 
routine of working out an example. When 
his ‘phone would ring, he was often said 
to be able to tell who was on the other 
end of the wire, before lifting the re- 
ceiver. Yet in spite of the fact that this 
odd freakish mental condition afforded 
him amusement, he sought to delve fur- 
ther into the depths of kindred mystic 
subjects. : 

He studied the arts of the East Indian 
wonderworker, as well as the methods of 
the European magicians, and, having been 
a great admirer of the late Harry Hou- 
dini, he was not to be outdone in this 
branch of the profession, and also studied 
the methods of self-liberation. Dun- 
ninger has among his hundreds of scrap 
books one in particular that he fondly 
treasures. This contains one hundred 
and sixty-five letters which have been 
given, after a successful challenge release. 
and signed by chiefs of police and prison 
officials in various parts of the globe. 

Dunninger would enter the warden’s 
office and defy him and his aides to place 
him in a cell from which he could not 
liberate’ himself. He would be stripped 
of his clothing, thoroughly examined, and 
after being securely shackled and hand- 
cuffed, would soon find himself locked 
behind the bars of one of those dismal 


cages of con- 
finement. As a 
rule. it would 


take this young 
wizard but two 
or three min- 
utes before 
he would again 
re-enter the 
warden’s office, 
fully dressed, 
and holding the 
opened — shack- 
les in his hand. 
Escaping from 
packing boxes, 
water filled 
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Artist Ricca’s impressions of a mind reading demonstration 


tanks, straitjackets, etc., was also part 
of Dunninger’s routine, and although he 
soon discarded this work from his reper- 
toire, he still possesses one of the 
largest collections of restraint imple- 
ments and handcuffs in the world. The 
pillories, antique irons, and special de- 
vices used as far back as the Spanish In- 
quisition are included in his collection 
that numbers into the thousands. 

His knowledge of the magicians’ art 
has also been attained by practical ex- 
perience, judging from the fact that at 
the present time he has over three hun- 
dred illusions in his storehouse, many of 
which have been used by famous magi- 
cians, past and present. 

In this collection is one particular 


effect that is known the world over. 
This is called the Automaton Psycho. 
Many years ago this illusion was pur- 
chased by the late Harry Kellar, from 
Maskelyne and Devant in England. It 
changed hands, and became the property 
of Charles Carter, Howard Thurston, 
back again to Kellar, and then to the 
late Harry Houdini. 

Dunninger offered Houdini $1,500 for 
this effect, but was smilingly refused; yet 
when the latter died, his friend was 
agreeably surprised to find that Houdini 
had made provision so that Psycho would 
be passed on to him. 

Psycho consists of a small Arabian 
figure, which rests upon a glass cylinder. 

(Continued on page 358) 


Dunninger with How- 
ard Thurston, the 
magician. At 36 the 
former’s accomplish- 
ments already _ rival 
those of his older pred- 
ecessors 
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S peaker? 


A Discussion of the General Types of Reproducers 
With Special Treatment of the Dynamic 


HE loud speaker is but one link 
in the chain that connects the 
broadcasting station with the 
listener in his home. It is no 
more—or less—important than any of the 
other links. In the radio chain between 
the artist’s voice and our own ears there 
are microphones, transformers, wire 
lines, the ether, a loud speaker, batteries 
and tubes; defects in any one of them 
can ruin a program. Considering all the 
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Fig. 1. The first types of loud 

speakers were nothing more or less 

than a phone unit with horn attached 
to ampilfy the sound 


Ry» James Martin 


possibilities for distortion, the excellent 
quality that a good radio installation can 
supply is really remarkable. It is indeed 
fortunate that, unlike a woman. electrical 
apparatus is not fickle. Once put in good 
condition it will with ordinary care re- 
main in such condition for a long time 
(referring of course, to the electrical 
apparatus and not the woman.) 

Most of the larger broadcasting stations 
transmit excellent quality signals. There 
is no reason why every experimenter with 
a good tuner and a good audio amplifier 
should not be able to listen to excellent 
reproduction—provided of course that he 
has equipped his set with a good loud 
speaker—one that is capable of reproduc- 
ing most of the audio frequencies with 
uniformity and without any serious dis- 
tortion. Of all the links in our chain it is 
probable that, generally speaking, the loud 
speaker is the weakest. For this, if for no 
other reason, the greatest of care must be 
exercised in its selection. Because the 
Joud speaker is so important we have de- 
voted this articie to a discussion of it, 
pointing out what requirements it must 
meet and something of how to judge loud 
speakers with the hope that it will per- 
haps help the home constructor and ex- 
perimenter to obtain maximum enjoy- 
ment from his hobby—radio. 

In the first place, what is a loud 
speaker? It is a machine. And its func- 
tion is to take the electrical energy which 
it obtains from the radio receiver and 
convert this energy into sound. This it 
does through the medium of the dia- 
phragm which, vibrating in the air in ac- 
cordance with the variations in the elec- 
tric currents passing through the coils, 
produces variations in air pressure. When 


these variations in pressure strike our 
ears they cause small membranes in our 
ears to move and we hear a sound. 


The Perfect Loud Speaker 

What would be the characteristics of a 
perfect loud speaker? In the first place. 
a perfect loud speaker would reproduce 
all the frequencies over the entire audio- 
frequency band which extends from savy 
15 cycles up to about 12.000 to 14.000 
cycles. It would reproduce all these fre- 
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Fig. 2. Cone loud speakers employ 

in general a driving mechanism simi- 

lar to that shown here. The entire 
cone acts as a diaphragm 
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quencies without discrimination, in other 
words a response curve of its performance 
would be “flat” over the entire band. The 
perfect loud speaker would introduce no 
new frequencies; that is, if supplied with 
a pure 60-cycle current it would pro- 
duce a pure 60-cycle note and not a com- 
plicated tone consisting of some 60 cycles 
and also some of the harmonics of 60 
cycles. It would be capable of handling 
the maximum desired volume without dis- 
tortion due to overloading or rattling. It 
would be efficient, converting all or nearly 
all of the electrical energy supplied to it 
into sound. It would have a very long 
useful life and be not in the least affected 
by dampness or other atmospheric condi- 
tions. Does anyone know of a loud 
speaker that meets all of these require- 
ments? I don’t. 

Fortunately the loud speaker we use 
doesn’t have to be absolutely perfect to 
produce very good results and make 
listening to radio an enjoyable pastime. 
The problem is how far the practical loud 
speaker can depart from the ideal and 
still be satisfactory. The range of audio 
frequencies extends, as previously indi- 
cated, from about 15 to 14,000 cycles, 
but the problem is to decide how many 
of the low frequencies and how many of 
the high frequencies can be eliminated 
before serious distortion results. Con- 
petent authorities feel that essentially 
perfect reproduction can be obtained in 
the frequency band between 30 and 10,000 
cycles, the elimination of all frequencies 
above and below these limits causing no 
noticeable change in quality. Further it 
has been found that cutting the frequency 
band from 10,000 down to 6,000 or 7,000 
cycles produces but a very slight change 
in quality—a change that can only be de- 
tected by a direct comparison between 
the original and the reproduction. 

As a result of many practical tests it 
has also been found that a variation of 
three to one in the response characteristic 
is practically negligible and the variations 
of five to one are not especially impor- 
tant. 


A dynamic speaker, showing coupling 
transformer and dry rectifier 


Practical tests have also shown that a 
distortion of five percent is also not 
noticeable. A practical loud speaker can 
be quite inefficient, for the efficiency does 
not effect the quality and simply neces- 
sitates that we must supply the loud 
speaker with more power for a given 
volume of sound. Present day loud 
speakers are characterized by very low 
efficiencies. Probably the best of loud 
speakers are one or two percent efficient ; 
that is for very 100 units of electrical 
energy supplied to them they only pro- 
duce 2 units of sound. If loud speakers 
could be made ten times as efficient as at 
present probably we could all throw away 
our power tubes! 

In summary therefore we can say that 
a loud speaker, to be “practically” per- 
fect should reprocuce the band of audio 
frequencies between 30 and 6,000 cycles, 
that the amplitude distortion should not 
be greater than about three to one, that 
the harmonic distortion should not be 


SUPPORT 


Fig. 3. Herewith is shown the gen- 

eral arrangement of the various parts 

of a dynamic speaker. Compare it 
with that shown below 


greater than about five per cent and that, 
although high efficiencies are desirable, 
quite low values of efficiency are not 
especially disadvantageous since sufficient 
power to make up for the low efficiency 
can easily be obtained from ordinary 
power tubes. 


Several Types of Speakers Now 
in General Use 


Loud speakers have been made using 
a large variety of principles but most of 
them have proven imprsactical for one 
reason or another. All loud speakers in 
use today (with the exception of the con- 
denser loud speaker) depend for their 
operation on magnetic forces. The three 
types of loud speakers now in general 
use are the horns, Fig. 1, cones using 
balanced armatures, Fig. 2, and dynamic 
loud speakers, Fig. 3, which are cones 
driven by a moving coil. The two former 
types, 7. e. horns and ordinary cones, have 
definite limitations. Horns, unless they 
are of the exponential type and very 
large are definitely limited in frequency 
response. A newcomer in the loud speaker 
field is the condenser speaker of which 
more will be heard of in a following 
article. 

Probably the outstanding example of a 
good balanced armature type loud speaker 
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To give the cone of this dynamic a 
degree of rigidity, it is serrated, as 


shown in the battery-operated dy- 


namic above 


is the Western Electric cones, types 540 
and 560. These loud speakers, especially 
the 540 and similar cones made by other 
manufacturers, were exceedingly popular 
and have experienced competition only 
lately by the introduction of the dynamic 
type loud speaker. The balanced armature 
type of loud speaker drive is arranged 
as indicated in Fig. 2. It consists of a 
permanent magnet, M, with four pole faces 
arranged adjacent to the armature. The 
armature is balanced between the pole 
pieces and around the armature is wound 
the coil which is connected to the radio 
set. The audio-frequency currents from 
the output of the set, passing through the 
coil, caused it to move in the space be- 
tween the pole pieces. In so moving it of 
course carried the diaphragm with it and 
the movements of the diaphragm produce 
a movement of an air column thus causing 
the sound. Well designed balanced arma- 
ture type loud speakers are capable of 
giving quite excellent results although 
they have several quite definite defects, 
among which are magnetic saturation, 
limited movement, resonance in the arma- 
ture and driving pin, varying impedance 
characteristic, etc., and these are sufficient 
to definitely limit the results obtainable 
from this type of loud speaker. The bet- 
ter cones of the last two or three years 
were probably as good as could possibly 
be obtained consistent with reasonable 
cost. In a certain sense therefore the 
dynamic loud speaker was forced into 
existence because of the limitations of 
other loud speakers—the art had to ad- 
vance and in the case of loud speakers 
some fundamental change was necessary 
to permit this advance. 

The dynamic speaker, with which this 
article will mainly concern itself, works 
on principles quite different from those 
found in the balanced armature type al- 
though in both cases magnetic forces are 
involved. Because the dynamic loud 
speaker is rapidly replacing both the horn 
and the ordinary cone, being capable of 
giving much better results than either of 
these types, we will devote considerable 
space to an examination of the desiga of 
dynamic loud speakers. After all a loud 
speaker, even the best, is simply a num- 
ber of pieces of metal, paper, fibre and 
wire and it is useful to know how these 

(Continued on page 368) 
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AMATEUR 'T’RANSMITTIN 


By Lieut. William H. Wenstrom, U. S. A. 


AST month we traced at 

length the absorbing story of 

Amateur Radio; we now consider 

some of the practical problems 
which confront an entrant into the trans- 
mitting fraternity. First of all, let us 
forget any lingering hostility which we 
may feel towards code—the dot and dash 
signals of radio telegraph stations. Once 
fairly learned, code is not at all the 
stupid, meaningless collection of symbols 
that it appears to outsiders. Ruling out 
machine and “bug” sending, an unbe- 
lievable amount of personality trickles 
through the sending of an_ individual, 
however measured he may strive to make 
it. We can easily classify experts and 
dubs—can even recognize quickly an 
operator with whom we have talked be- 
fore. No two humans are exactly alike, 
and tricks of spacing and tempo mark 
an individual as surely as his manner of 


some 


The Department of Commerce of the 
U. S. Government issues to all who 
satisfactorily pass the required tests 
a license similar to Lieut. Wen- 
strom’s, shown here 


he 


SES. me: <— PRED. KB8 DS He 


parting his hair. Strange as it may seem, 
it is almost as hard to keep the emotions 
out of code as out of the voice; timidity 
and anger both have their dot-dash 
rhythms. 

Manners and consideration for others, 
or the lack of them, are as evident on the 
air as they are on the road. We have 
all blessed the driver who put out his 
hand a few seconds before he turned, or 
realized our momentum along a highway 
well enough to refrain from crawling out 
of a side street directly in front of us. 
And we have all cursed the man who 
turned directly in front of us with little 
if any warning, or passed us in a burst 
of speed only to slow down immediately. 
The latter individual's counterpart on the 
air is characterized by a sputtering, wob- 
bly note, too-rapid and unintelligible 
sending, and scarely anything to say ex- 
cept “hows mi sigs? rpt my sig strength— 
pse send card—cul gb.” When we come 
back with “hr msg air transport emer- 
gency, he greets us with a profound 
silence only to be broken by a sputtering 
“cq” for somebody else. But this type 
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is fortunately a very small minority—else 
all cars would be wrecked and all trans- 
mitters gathering cobwebs. By means of 
abbreviations two good operators can talk 
in code almost as fast as they could by 
telephone. The system is a sort of home- 
made shorthand wherein unnecessary 
letters, particularly vowels, are omitted. 
Weather is wx, press is px, repeat is rpt, 
thanks is tnx or tks, your is ur, very is 
vy, please is pse; and so on, ad libitum. 

Another distinctive pleasure of trans- 
mitting is that two-way communication re- 
quires far more skill than receiving. When 
skill entails work, distasteful to many of 
us, this statement may seem rather para- 
doxical; nevertheless, it is a fact. amply 
proved by observation. The devotees of 
chess would scarely consider checkers; a 
hunting horseman has no taste for amb- 
ling through the park on a tame nag: 
good sailormen would be bored to death 
on a motorboat. The transmitting oper- 
ator has not only his receiver to think of: 
the transmitter must be turned on and 
adjusted for frequency. output. efficiency 
and steadiness. The wily distant station 
must be sought among the channels like 
an elusive deer in the forest, and when it 
is found, no hunter's trigger finger could 
be more smoothly certain than the hand 
that throws the switches and taps the kev. 

Another advantage of transmitting is 
greater control over the phenomena. to 
borrow a phrase from the laboratory. 
Reception is likely to degenerate at times 
into a sort of watchful waiting, but the 
owner of a transmitter can always start 
something. A well-remembered incident 
at W2CX occurred during the ill-fated 
Atlantic flight of Nungesser and Coli. 
W2CX hopped into the well filled 40 
meter conversational puddle with a long 
COQ and “Any news of Atlantic fliers?” 
This innocent inquiry was apparently in- 
terpreted as a statement preceding the 
broadcast of important news. for im- 
mediately half the stations in New York 
and New England were heard frantically 
calling W2CX. 

Then, too, phone receiving is somewhat 
limited in its scope. for broadcast trans- 
mitters have a tendency to congregaic 
around the large cities of the world. They 
seldom go to sea. or essay the air. or take 
themselves off into remote jungles. but 
the amateur and experimental code sta- 
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Fig. 1. One requirement of the Gov- 

ernment test is to draw the circuit 

diagram of the transmitter you intend 
to use 


tions are everywhere. Another W2CX 
red letter occasion was an evening chat 


in parallel with the regular tuning con- 
denser of about 140 m. m. f., as shown 
in Fig. 1. Another requirement is the 
ability to change wave-bands quickly. and 
still another is some form of arm rest 
for tuning, as shown in the photograph. 
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with a long outdoor antenna) if no extra 
tuning controls are added. For search- 
ing a band quickly the receiver must be 
strictly single control (have only one 
tuned circuit). This does not include the 
oscillation control, which requires only 
occasional adjustment. 

There are now so many good short 
wave receivers available that anyone may 
easily buy or build one. The four com- 
mercials — Silver - Marshall, National, 
Pilot. and Aero—are well designed and 
dependable. Then there is Samuel Egert’s 
“S-W Four” described in the August is- 
sue, of which the detector unit and one 
audio stage would do very well for ama- 
teur work. A general discussion of 1929 
amateur receiving requirements appeared 
in QST for November, 1928. For any- 
one who wants the utmost simplicity and 
ease of construction combined with 
creditable performance, the writer’s ‘“Cor- 
net Receiver” described in Radio Broad- 
cast for April. 1928, should prove useful. 
This set is still in use at W2CX, for noth- 
ing in the way of all-around code and 
phone performance by any newer design 
has inclined us to discard it. 


Code Practice 


The greatest bugbear in the way oi be- 
coming an operator is undoubtedly mas- 
There is no absolutely 


with a courteous Englishman up in Distant high frequency stations cannot 

Cameroons, French Equatorial Africa. be snapped in with the casual dial tering the code 
It consisted 

mostly of ques- 

tions from New 

York and answers 

from Cameroons. 

“Are you on the a" ROTOR - 


coast or up in the 
jungle? —about 
100 miles from 


coast. Is it pretty 


STATOR or 


” 


hot there? — very 


warm all year 


round. Are there 140 MMEFD. VARIABLE 
any lions around ' CONDENSER 
there>-—lots of 


SPACED 4"To 


MIDGET CONDENSER CUT DOWN; 
ONE STATOR ay ONE ROTOR 


Fig. 2. To obtain 
a high degree of 
fine or vernier tun- 
ing action, a small 
condenser may be 
shunted across the 
main tuning capac- 
ity 


game here, both 
big and small.” 
If the answer had been “there is a big 
lion looking in the window and roaring 
now,” we would probably have believed 
it. 

Atlantic flights and roaring lions are 
all very well in their way, but let us get 
down to business. Several weeks at 
least before he starts actual transmitting 
the new operator should have completed 
the installation of a short wave receiver, 
both for code practice and for familiarity 
with the various amateur bands. Just 
what kind of receiver this is does not 
particularly matter, so long as it meets 
certain fundamental requirements. The 
first of these is ability to go smoothly in- 
to and out of oscillation at any frequency 
within the receiver's range. (A_ grid 
biasing potentiometer. as used in the 
Portable Receiver described in the July 
issue, is useful here.) Secondly, the 
amateur band corresponding to any par- 
ticular coil should be well spread out 
along the center of the tuning dial. The 
extreme fulfillment of this requirement 
is the “traffic tuner” which spreads a 
single amateur band over the whole dial. 
Somewhat the same delicacy of tuning 
with better all around coverage may be 
gained by connecting a midget condenser 
(cut down to one stator and one rotor) 


twist that does for broadcast tuning. 

Most recent short wave receivers em- 
ploy a screen-grid radio frequency ampli- 
fier tube, and this is satisfactory for rapid 
two way work (though scarcely necessary 


Fig. 3. The United States is divided 

into nine districts, as shown, to facili- 

tate control and regulation of amateur 
_ transmitting activities 
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THE GENERAL SERVICE 
CODE 


A dit dah 

B dah dit dit dit 

C dah dit dah dit 

E dit 

F dit dit dah dit 

G dah dah dit 

H dit dit dit dit 

I dit dit 

J dit dah dah dah 

K dah dit dah 

L dit dah dit dit 

M dah dah 

N dah dit 

O dah dah dah 

P dit dah dah dit 

Q dah dah dit dah 
R dit dah dit 

S dit dit dit 

T dah 

U dit dit dah 

V dit dit’ dit dah 

W dit dah dah 

X dah dit dit dah 

Y dah dit dah dah 
Z dah dah dit dit 

1 dit dah dah dah dah 
2 dit dit dah dah dah 
3 dit dit dit dah dah 
4 dit dit dit dit dah 
5 dit dit dit dit dit 
6 dah dit dit dit dit 

7 dah dah dit dit dit 
8 dah dah dah dit dit 
9 dah dah dah dah dit 


Time or duration relations: 
dah is three times as long as 
dit 


intra-letter 


space same 
length as dit 

inter-letter space same 
length as dah 

inter-word space two or 


three times as long as dah 


SE hen... 


A firm, substantial rest for the fore- 
arms is an absolute necessity for dis- 
tance tuning 


station license, when issued, 
authorize you to begin your 
transmitting career 


Your 
will 
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painless way of learning it, or of doing 
anything else which requires mental effort 
and concentration. But the process will 
be easier if two cardinal principles are 
borne in mind. First, learn each letter 
as a single unit of sound, rather than as 
an aggregation of dots and dashes; sec- 
ond, do not hesitate over missed letters 
but go on to the next. It is much simpler, 
for example, to write “x” instantly when 
we hear a “Dah-dit-dit-dah” sound, than 
to think “dah-dit-dit-dah—let’s see, that’s 
dash-dot-dot-dash, and as I remember it, 
x looked about like that.” Therefore 
eliminate any visual images of “x,” such 
as —‘'—; the jump from ear to fingers 
is naturally much quicker than dragging 
in the visual part of the brain as well. 
Until you can write down each letter 
reasonably soon after the sound is heard, 
it is advisable to have someone send 
slowly to you on a buzzer, or to use a 
teleplex or omnigraph. After your speed 
begins to pick up a little, the short wave 
receiver offers a more varied and inter- 
esting field for practice. It is usually 
possible to find in one of the bands an 
amateur sending at a speed you can copy, 
and sometimes the highpower commer- 
cials are slowed down as low as ten words 
a minute under poor transmission condi- 
tions. Along with reception it is well to 
practice keying. As shown in the photo- 
(Continued on page 364) 


UNITED STATES OF .AMERICA | 


FEDERAL RADIO CO 


AMATEUR RADIO STATION LICE 


i ef 


Vmateur tadica tedephor tized omy on % 
Rilows 
4,715 
4 off pict 
1. 738 to 
56,000 to 60,000 
} 63 t 
3 ts 
t 
ss t Base ped waves nor i licesee: & 
vedsict y tora: of commercial corres 
Dated this 12%b dey 
June 19 23 
’ "8 . 4 men 
New York, N.Y. OMY 


status i% authored anty on freqguemoes vithin the follow 


Mf tramsin z 
906 the axideuriocane 


ithorizedl ta broadeoast news, music, lect. 


der 
mdenee. 


4ic 


2,068 


FEDERAL RADIO COMMISSION, 
Ira E. ROBINSON, 


‘. Chademan 


i oo j 


SPE wien 
Supervi@er of Badia 


Rapio News For Octosrr, 1929 


323 


me” | ube Industry 


Becomes 


IG USINESS 


LMOST over night the tube- 
making part of the radio indus- 
try has emerged from a state of 
comparative uncertainty to be- 
come one of the most stable and promis- 
ing divisions of the whole enterprise. 

With starting suddeness radio broad- 
casting swept over the land and set up 
a constantly growing demand for tubes. 
With the electric light bulb industry to 
offer a basis for manufacture, the infant 
tube industry got away to a_ flying 
start. Now catching up with demand, 
then running ahead of it; beset with 
innumerable manufacturing difficulties 
and the pitfalls caused by an impatient 
public; remedying its faults as it went 
along and uncovering still more secrets 
locked in the depths of refinement — these 
and many other influences presented them- 
selves for the industry to hurdle. From 
the laboratory in a small bedroom to the 
mammoth tube manufacturing plants of 
today with untold millions of capital in- 
vested; from nothing at all to sales ap- 
proaching $150,000,000 annually with 
many more millions in sight—that, my 
friends, constitutes the swift growth of 
the radio tube business, in but a few 
years. 

There are at present more than fifty 
manufacturers engaged in making radio 
tubes. The products of the majority of 
these manufacturers are really high-grade, 
although those enjoying the best of re- 


By William F. Matthews 


search facilities and the capital to put 
refinements into production naturally are 
in a better position to turn out better 
products. And yet some of the most 
notable advances in tube construction and 
performance have emanated from the 
laboratories of manufacturers not so 
favorably situated. Genius follows no 
prescribed nor dictated path. 

The capitalizations of these tube com- 
panies range all the way from a few 
thousand dollars to many millions. The 
majority of the companies are closely 
held, having been financed by a few in- 
dividuals. Several, however, enjoy list- 
ing on various stock exchanges and thus 
serve as an index of the business. More- 
over, a surprisingly large number of the 
tube companies. both publicly held and 
otherwise, are making money. The in- 
come from tubes constitutes the bulk of 
the earnings of the Radio Corporation of 
America. although no definite figures are 
available. Many of the so-called inde- 
pendents. such as Ceco, Triad, Sonatron. 
Sylvania, Gold Seal, Marvin, Arcturus, 
Van Horne and a host of others, derive 
their sole income from the sale of tubes 
and many of them are in a flourishing 
and expanding condition. Conceivably, 
tube manufacturing may be overdone, 
and yet it may be several years before 
retrenchment will set in. That the in- 
dustry is bound to go through successive 
corrective stages no one, save possibly an 


Courtesy Cable Radio Tube Corporation 


over-enthusiastic manufacturer, — will 
deny: and then he will most likely pay 
the penalty of his enthusiasm. 


Where Is the Saturation Point? 


According to figures compiled by the 
Department of Commerce, the saturation 
point in radio is far, far away. It has 
been estimated that only one-third of the 
homes throughout the United States 
possess radio receiving equipment, and 
throughout the world the percentage is 
exceptionally small. Add to this the fact 
that the world never yet has caught up 
to the mythical saturation point on any 
product that is good. 

To begin with, we had a radio tube. 
Now we have radio tubes. In the early 
days of the radio novelty era, any screech 
or howl that came through the loud 
“squeaker sufficed. Then began the 
quest for quality coupled with sensitivity. 
Tubes influenced radio design and quality 
of condensers. transformers and such like 
influenced the output of tubes. and the 
whole was dependent on what the loud 
speaker was willing or able to interpret. 
Radio reception was faced with a whole 
array of handicaps, the principal one ot 
whicn was the inflexibility or the inability 
of the radio tube to work satisfactorily as 
a radio frequency, intermediate frequency 
or audio frequency amplifier and rectify 
the incoming signals as well. And so the 
problems of designing suitable tubes for 
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Photographs on these two pages by courtesy of 
Sylvania Products Co., Duovac Radio Tube Corp., 
Triad Mfg. Co., Inc. Ceco Mfg. Co., Inc, 
R. C. A., National Carbon Co., Cable Radio Tube 
Corporation 


each position in a receiver got definitely 
under way. That marked the beginning 
of a financially successful day for radio. 

Note what happened to the tube sales 
in 1928, the year that saw the introduc- 
tion (in volume) of the a. c. tubes. Sales 
jumped nearly double over 1927 (from 
$67,000,000 to about $112,000,000) and 
the full buying power of the public, as 
measured from the standpoint of the re- 
placement of battery-operated tubes with 
the a. c. types, had, at the end of 1928, 
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scarcely gotten under way. With pro- 
duction of receivers well under way, with 
orders from dealers mounting on the 
manufacturers’ books, and bearing in 
mind that an average of six tubes is re- 
quired for each new receiver, and the 
further fact that replacements form the 
basis for even more tube sales, it will 
probably not be difficult to see that the 
future opportunities of the tube-making 
industry may be numbered among the 
great. 


Tiis L,OMPACT 


The audio amplifier channel is 

located on the upper and the 

power supply unit on the lower 
shelf 


EADERS who have been follow- 
ing this series of articles will re- 
member that in the first article, 
which appeared in the August is- 

sue, a suggestion was made that those en- 
tering the sound amplifier installation field 
can best start with a small job in order to 
become familiar with the requirements 
for this type of service. It was further 
suggested that a great deal of useful 
technical knowledge could be obtained 
by assembling the entire amplifier and 
power supply equipment for the first job 
or two. The idea behind this suggestion 
was that power amplifiers for use in 
stores, hotels, amusement places, etc., 
differ somewhat in detail from those 
ordinarily employed in the home. 

The experience gained in building one 
of the commercial type should prove 


This photograph shows 
the location of the parts 
of top or audio shelf 
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FLEXIBLE 


SPEECH AMPLIFIER 


Provides a New Source of 
Income for the 


Radio 


Serviceman 
By S. Gordon Taylor 


helptul when for later jobs it is desired 
to select manufactured equipment. More- 
over. the detailed knowledge of every 
function and part of the equipment 
makes the installation man _ better able 
to cope with any emergencies that may 
arise in installations employing standard 
manufactured equipment. 

With the foregoing idea in mind. this 
third article of the series is to be devoted 
to a description of a complete power 
amplifier unit. especially designed to meet 
the requirements of commercial service. 
This unit is intended for installation 
where the volume and the coverage de- 
sired do not require such a high power 
output as could be supplied by a push- 
pull 250 job, but where more power is 
required than can be provided by the 
average radio receiver which does not 
employ an.external power amplifier. 

This description is not offered as a 
standard to be followed in exact detail 
for all medium sized installations. While 
it will probably serve to excellent ad- 
vantage in the majority of such cases. it 


will in others require some minor changes 


Here is shown the layout of the 
power supply parts on the metal base 
plate 
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to adapt it to the particular requirements 
of a given job. In any event, the descrip- 
tion will serve to point out some of the 
special requirements called for by equip- 
ment which is to be used in commercial 
service. So far as the writer knows, 
some of these special features have never 
been included in descriptive articles pub- 
lished heretofore. 

Commercial amplifiers, a convenient 
term to distinguish equipment used in 


All controls are easily accessible, be- 


ing mounted on the panel. A wire 
screen covers the lower front 


employed in the home, involves special 
considerations. One of the first require- 
ments is that such equipment be made 
foolproof, because in almost every case 
it is to be operated by someone who 
knows nothing about its technicalities. 
Obviously, the owner wants to feel that 
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out the necessity for calling in a service 
man every week or so. Every trouble- 
free installation serves as a good adver- 
tisement for the installation man, where- 
as frequent breakdowns on one installa- 
tion may provide unfavorable publicity 
which will be hard to live down. 


Local and Underwriters’ Regu- 
lations Should Be Observed 


The second main requirement is that 
the equipment be so designed and con- 
structed as to eliminate all fire and ac- 
cident hazards. This is a most impor- 
tant consideration and one which has 
received too little attention heretofore 
in radio and amplifier installations. It 
is considered so important that the Na- 
tional Board of Fire Underwriters are 
now formulating definite requirement 
standards. Final requirements have not 
been released as yet, but some of the ten- 
tative rules have been published, and in 
designing the amplifier described below, 
these tentative requirements have been 
kept in mind. In this connection it is 
suggested that installation men consult 
local boards or building inspectors to de- 
termine any special local requirements 
that may exist. Some of these agencies 
have formulated very deflnite standards 
which must be followed. 


The complete schematic circuit of the 
speech amplifier, power supply device. 
By means of the switches shown, 
ready changeover from radio to elec- 


schools. hotels. etc.. from that ordinarily he can expect continuous service with- tric phonograph is possible 
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Unique Constructional Features 
Embodied in Design 


It may be well to start the description 
with a brief summary of the outstanding 
features embodied in this amplifier. In 
the first place. the entire unit is enclosed, 
but at the same time adequate ventilation 
is provided to dissipate the normal oper- 
ating heat. Such enclosure is one of the 
few definite requirements of the Board of 
Underwriters. It prevents the operator 
from coming in contact with live parts; 
it protects the equipment itself from 
injury, and eliminates the fire hazard 
which may sometimes result from loose 
connections in high potential circuits. 

All controls, switches. etc.. are mounted 
on the outside front panel. Such as are 
not completely insulated are at ground 
potential so that there is no possibility 
of the operator receiving a shock. This 
is particularly true of the metallic switch 
knobs and the meter jacks. The former 
are insulated from current carrying cir- 
cuits and the latter are at ground poten- 
tial 

All parts employed in the entire unit 
are selected for their quality. and are 
such as to provide an ample factor of 
safety, thus guarding against a_break- 
down. The frame and the shelving are 


The template for drilling the upper 


This is the lower shelf drilling tem- 
plate for the power and filter ap- 
paratus; all holes are drilled with a 


No. 28 drill 


The layout of the control panel on 

which are placcd the change-over 

switches, grid bias resistors, plate 
jacks, ete. 
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One unusual feature of this amplifier 
is found in the use of a bleeder resist- 
ance. which is automatically cut into the 
circuit when the radio receiver is turned 
off. This is required in cases where the 
amplifier is used with a phonograph part 
of the time. Inasmuch as the amplifier 
unit supplies plate voltages for a radio- 
frequency tuner. the plate voltages for 
the amplifier tubes would be increased 
when the tuner is turned off because of 
the decreased load. If the tuner employed 
contains only two or three tubes with 
low plate current consumption, the excess 
current would be little cause for worry. 
In many cases. however, the r. f. tubes 
may require 8 to 20 milliamperes. With 
the receiver turned off, this excess cur- 
rent would be sufficient to overload the 
amplifier tubes and eventually cause 
breakdowns. 

The amplifier. as will be seen from a 
study of the schematic diagram, includes 
two stages with a single 350 power tube 
in the second stage. Normally, two 
audio stages are used ahead of a 350 


power stage. but with the growing use 
of power detection, this is no longer con- 
sidered 


necessary. With suitable input 
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of metal construction, as is also the wire 
mesh which forms part of the housing. 
Grounding this metal work automatically 
grounds the cases of the individual instru- 
ments which are mounted thereon. 

A line voltage control switch. Tap 
Switch No. 2, has been included to adapt 
the unit to the prevailing line voltage. No 
line voltmeter has been included in the 
set-up, but in localities where the line 
voltage fluctuates throughout the day. 


shelf. The steel panel, of which this such a meter should be installed to permit 
shelf is made, eliminates magnetic the voltage regulator switch to be proper- 
coupling between the audio and power ly adjusted to meet these fluctuations. 
units 2 
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voltage from the receiver, this amplifier 
is capable of operating one or two dy- 
namic speakers and up to thirty magnetic 
cone speakers. depending on the volume 
required from each speaker. 

Input transformers Tl and T4, are 
provided for both radio and phonograph 
inputs respectively, with a switch JSW1 
on the panel to permit instantaneous 
selection of either. Another switch 
JSW2 on the amplifier panel turns the 
receiver off when it is desired to use the 
phonograph. This latter switch also cuts 
in the bleeder resistance R5. referred to 
above. 

A phonograph volume control, R4. is 
mounted on the amplifier panel. as is also 
a milliammeter with cord and plug. Two 
jacks are provided for plugging in the 
milliammeter. One of these, J2, provides 
a plate current reading for the 350 tube: 
the other gives a reading of all other 
plate currents combined. These twe 
jacks. with the milliammeter, provide a 
definite check on the plate circuits of all 
tubes. 


One Power Section 


The power supply unit incorporated in 
the amplifier supplies all of the A, B & C 
voltages for the amplifier, and also the 
plate voltages for the radio receiver. It 
is intended that the filaments of the re- 
ceiver be operated from a storage bat- 
tery which is connected through the re- 

(Continued on page 378) 
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A COMPACT RECEIVER for 


Auto, Plane .. Motorboat 


Entire Broadcast Range Can Be Covered by This 
Single-Dial Receiver Equipped With Remote Control 


ROM the photographs it will be 
seen that the receiver illustrated 
here is extremely compact. The an- 
tenna required is very short. The 
entire antenna length is illustrated in the 
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top view, and as may be observed by 
comparing it with the foot-rule standing 
beside the receiver, has a total length of 
approximately three feet. The entire case 
is made of angle aluminum and sheet 
aluminum, which makes the unit very 
rugged. The single driving shaft for the 
condenser assembly terminates in a gear 
which meshes with a worm drive attached 
to one end of the flexible remote control 
driving unit. The other end of this unit 
is attached to the dial by another gear 
arrangement. The compactness of the re- 
ceiver makes it possible to install it un- 
der the dash in an automobile. in some 
convenient part of the fuselage in an aero- 
plane, or in any remote compartment in 


a motorboat from a source of 
interference. 

The volume control and tuning control 
may be carried to the dash or any other 
convenient place. The receiver itself is 
made with a.c. tubes operated from a d.c. 
or storage battery source, in order to re- 
duce the possible pick-up of ignition noise 
from the high tension spark-plug lines. 
Two screen-grid tubes are used in the rf. 
circuit, a 112A tube is used for the de- 
tector; this feeds into a three-stage re- 
sistance-coupled audio amplifier, which 
provides good tone quality. The use of 
resistance coupling makes the entire de- 
sign of light weight. 

The model shown here was designed by 
George A. Eckweiler and A. Gillette Clark. 
Another receiver, of somewhat similar na- 
ture, developed by Rapio News Labora- 
tory staff will be described in complete 
detail in an early issue. 


away 


The compact, completely shielded, 


remote control, battery operated re- 
ceiver for auto, plane and boat use 
weighs less than seven pounds, and 
its size may be judged from the rule 
standing beside it. 


With two of the outside surfaces of the 

combination shield and container re- 

moved the position of most of the units 

may well be visualized. From this 

layout other designs will suggest 

themselves to the experienced radio 
constructor. 
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List of 
the United States and 


(Alphabetically, by Call Letters ) 
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Broadcast Stat 


ions in 
Canad 


a 


. © “4 -e 
roy BROADCAST STA. > 3 
Letters ocation 2s gs 
KCRC Enid, Okla 19 100 
KDB Santa Barbara, Calit 200 100 
KDKA East Pittsburgh, Pa $06 S0000 
KDLR Devils Lake, N. D 248 100 
KDYL Salt Lake City, Utah... 232 1000 
KEJK Los Angeles, € alit., (Ltd.) 256 500 
KELW Burbank, Calit 384 500 
KEX Portland, Oregon 254 5000 
KFAB Lincoln, Nebraska 389 5000 
KFAD Phoenix, Anzona 454 500 
KVBB Harve, Montana 220 500 
CFBK Sacramento, ¢ alif 229 100 
KFBL Everett, Washington 219 50 
KFDM_ Beaumont, Texas 535 500 
KFDY Brookings, S. DL. (day 545 1000 
KFEL Denver, ( olorado 319 250 
KFEQ = St. Joseph, Mo. (day 535 2500 
KFGQ_ Boone, lowa 229 100 
KFH Wichita, Kansas 231 500 
KFHA Gunnison, Colorado 250 50 
KFI Los Angeles, ¢ alit 468 5000 
KF IF Portland, Oregon 211 500 
KFIO Spokane, Wash. (day) 244 100 
KFIZ Fond du Lac, Wis 211 100 
KFJB Marshalltown, lowa 250 100 
KF JF Oklahoma City, Okla 204 5000 
KF JI Astoria, Oregon 219 100 
KFJM = Grand Forks, N. D 219 100 
FJR Portland, Oregon 231 500 
KFJY Fort Dodge, lowa 229 100 
KF JZ Fort Worth, Texas . 219 100 
KFKA Greeley, Colorado (day) 341 1000 
KFKB Milford, Kansas (day) 286 5000 
KFKU Lawrence, Kansas 246 1000 
KFKX Chicago, illinois 294 5000 
KFKZ Kirksville, Missouri 250 15 
KFLV_ Rockford, Illinois 213 500 
KFLX G alveston, Texas 219 100 
KFMX Northfield, Minn 240 1000 
KFNF  Shenandoz th, lo via (day) 337 1000 
KFOR Lincoln, Ne ‘br: iska 248 100 
KFOX Long Beac h, Calif 240 1000 
KFPL Dublin, Texas 229 15 
KFPM Greenville, Texas 229 15 
KFPW Siloam Springs, Ark. (day) 224 50 
KFPY Spokane, Wash 224 500 
KFQA St. Louis, Mo 275 5000 
KFQD Anchorage, Alaska 244 100 
KFQU Holy City, Calf 211 100 
KFQW Seattle, Wash 211 100 
KFQZ _ Hollywood, Cal. (I-td.) 349 250 
KFRC San Francisco, Calif 492 1000 
KFRU Columbia, Missouri 476 500 
KFSD = San Diego, Calit. (day) 500 1000 
KFSG Los Angeles, Calit 268 500 
KFUL Galveston, Texas 232 1000 
KFUM Colorado Springs, Colo 236 1000 
KFUO Clayton, Mo 545 500 
KFUP Denver, Colorado . 229 100 
KFVD Culver City, Calif. (Ltd 422 250 
KFVS Cape Girardeau, Mo 248 100 
KFWB Hollywood, Calit 316 1 
KFWC Ontario, Calif 250 100 
KFWF St. Louis, Missouri 250 100 
KFWI San Francisco, Calif. 322 500 
KFWM Oakland, Calif. 322 500 
KFXD _ Jerome, Idaho. 211 50 
KFXF Denver, Colorado . 319 250 
KFXJ Edgewater, Colo. .... 229 50 
KFXR Oklahoma City, Okla. 229 100 
KFXY Flagstaff, Arizona 211 100 
KFYO Abilene, Texas... 211 100 
KF YR Bismarck, N. D. . 545 500 
KGA Spokane, Wash. 204 5000 
KGAR_ Tucson, Arizona 21 100 
KBG San Diego, Calif. 220 250 
KGBU ketchikan, Alaska 333 500 
KGBX St. Joseph, Mo. 219 100 
KGBZ York, Nebraska ‘ 322 500 
KGCA Decorah, lowa (day 236 50 
KGCI San Antonio Texas 219 100 
KGCR_ Watertown, S. D. 248 100 
KGCU Mandan, N. LD. 250 100 
KGCX Vida, Montana 211 10 
KGDA Dell Rapids, S. D. 219 50 
KGDE Fergus Falls, Minn 250 50 
KGDM Stockton, Calif. (day 273 50 
KGDR San Antonio, Texas 200 100 
KGDY Oldham, Ss. D.... 250 15 
KGEF Los Angeles, Calif 231 1000 
KGEK Yuma, Colo. 250 50 
KGER_ Long Beach, Calif 219 100 
KGEW a ‘ort Morgan, Colo 250 100 
KGEZ = Kalispell, Montana 229 100 
KGFF Alva, Oklahoma 211 100 
KGFG <¢ Iklahoma City, Okla 219 100 
KGFI San Angelo, Texas 200 100 
KGFJ Los Angeles, Calif 211 100 
KGFK Hallock, Minnesota 250 50 
KGFL_ Raton, New Mexico 219 50 
GFW Ravenna, Nebraska 211 50 
KGFX Pierre, S. D. (day) 517 200 
KGGC San Francisco, Cal.f........ 211 50 
KGGF  Picher, Oklahoma 297 500 
KGGM Albuquerque, A 219 100 
KGHF Pueblo, ¢ ‘olorado 227 250 
KGHG McGehee, ae 229 50 
KGHI Little Rock, Ark. 200 100 
KGHL. Billings, Montana 316 500 
KGHX Richmond, Texas 200 50 
KGIQ_ Twin Falls, Idaho 227 250 
KGIR_ Butte, Montana 220 250 
KGIW Trinidad, Colo. 211 100 
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HIS list of stations 

States operating under licenses issued 
by the Federal Radio Commission is cor- 
rected to April 30, 1929. Powers shown 
are the night strength, or minimum. 


BROADCAST STA. 
ocation 


Las Vegas, Nevada 

Little Rock, Ark. 
Brownwood, Texas 

San Angelo, Texas.. 
Wichita Falls, Texas 
Sandpoint, Idaho. . 
Oakland, Calif. 

San Antonio, Texas 
Amarillo, Texas 
Honolulu, Hawaii 
Portland, Oregon 

Lacey, Washington (day) 
Los Angeles, Cali 
Spokane, Wash. 

Red Oak, lowa 

Idaho Falls, Idaho 

Boise, Idaho ‘ 
Yakima, W: ashington 

San Francis “i al. (day). 
Seattle, Wash. 
Blytheville, Ark. 
Ogden, Utz ih 
Little Rock, Ark. 
Oakland, 2 alif. (day) 
Oakland, Calif. 
Dupont, C solo 
Shenandoah, 
Independence, 


(day) 


Iowa 


Mo. 


(day) 
(day) 


Wut TTTTTHTTT HTT 


Wave 
(Meters 


in the United 


1000 
2500 


Medford, Oregon. . 
Inglewood, Calif. 
Fresno, C alif. 

Clay Center, Ne b. 
Tacoma, W ash. . 
St. Louis, Mo. . 
Hollywood, Calif. 
Los Ange les, Calif.. 
Denver, Colo. 
Corvallis, Oregon. . 
State College, New Me xico.. 
Chickasha, Okla. » (day) 
Reno, Nevada 
Council Blutis, Iowa, 
Portland, Oregon 
Seattle, Wash. 
Seattle, Wash. . 
Marshfield, Oregon 
Eugene, Oregon 
Phoenix, Arizona 
Seattle, Wash. 
Prescott, Arizona 
Los Angeles, Cal.f 
San Francisco, (al. 
Denver, Colo. 

P3 isadena, Calif. 
Seattle, Wash. 
Houston, Texas 
Pasadena, Calif 
Westminster, Cal 
Pittsburgh, Pa 

San Jose, Calif 
Berkeley, Cal.f 
Harlingen, Texas 


‘(Ltd ee 


(day) . 7 


Dallas, Texas 

Shreveport, LA. . 

Seattle, Wash. (day) ....... 
Manhattan, Kans. (day) 
Sioux City, Iowa. precs 


St. Louis, Mo 

Poc atello, Idaho 
Salt Lake City, Utah 
Santa Maria, Calif. 
Clarinda, lowa 
Sioux Falls, S$. D 
St. Paul, —— 
Oakland, Calif. 
San een hing Texas 

Fort Worth, Texas 

Los Angeles, Calit 

Portland, Oregon . 
Shreveport, La ... 

Hot Springs, Ark. 

Santa Monica, ¢ ‘alif. oe 
Muscatine, lowa CEG aes 
San Antonio, Texas - ay). 
Shreveport, La ... . 
Houston, Te Pe 
Seattle, Wash... . 
Seattle, ne: 
Fayetteville, Ark.. 
Missoula, Mont. seneraae 
Vermillion, S. D. (day) ioe 
Austin, Texas oh 
Des Moines, Wash.. 
Seattle, Wash... . 
Tucson, Ariz., (day) 
Tulsa, Okla. 
Bellingham, 
Portland, Oregon. . 
Cedar Rapids, lowa. . 


(day) 
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10000 
50 

50 
1000 
1000 
500 
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BROADCAST STA. 2° $2 
Location 3e Oo 
= as 
Shreveport, La. 248 100 
Portland, Ore. (Ltd.) 283 500 
St. Louis, Mo.... 222 1000 
Kansas City, Mo. 219 100 
Kennonwood, La. . 353 20000 
Decorah, low: : (day). 236 100 
Pullman, Wash 216 500 
Santa Ana, Calif. 200 100 
Brownsville, Texas. . 238 500 
Laramie, Wyoming 500 500 
Seattle, Wash 526 500 
Portland, Oregoa 240 500 
El ¢ “entro, Calf. 250 100 
Aberdeen, Wash 211 75 
San Francisco, (¢ alif. 244 1000 
See KFKX 
TES SSG. | | eer 294 500 
Oakland, Calif. 219 100 
Arlington, Va 434 1000 
Chicago, Ill. (day) 326 5C0 
Newark, N. J. (day) . : 240 2060 
Jersey City, N. J. (day).. 280 300 
Omaha, Neb (day) 454 500 
New York City 349 5000 
Bangor, Me. 250 100 
Rochester, N. Y. 208 500 
New Orleans, La. 250 100 
Akron, Ohio 227 1000 
Detroit, Mich. : 200 100 
Royal Oak, Mich 229 50 
Columbus, Ohio (Ltd. y: 468 500 
Birmingham, Ala ee 263 5000 
Grand apids, Mich... .... 236 250 
Harrisburg, Pa. (day) 210 500 
Baltimore, Md 283 10000 
¢ ort Worth, Texas (LP | 375 50000 
Nashville, Tenn.. ; 201 5000 
Wilkes-Barre, Pa...... 248 100 
Brooklyn, N. de City | 214 500 
Richmond, Vi 219 100 
Chicago, lil. 389 10000 
Rossville, N. Y. City 231 1000 
fe harleston, S.C 250 7 
Ponca City, Okla. 250 100 
Bay City, Mich.. 213 500 
See WENR 
Quincy, Mass....... 244 1000 
Fort Lee, N. J..... 207 200 
New York City. 222 250 
See WABC 
Teme Haute, Ind............0.. 229 100 
Birmingham, Ala. (day) 322 1000 
Wilkes-Barre, Pa. t 229 100 
Tilton, N. H ote, CUD 500 
Welle sley Hills, Mass. (day).. 384 250 
Charlotte, N. ¢ tee _> 2S $000 
Springfield, M ass. 303 000 
Boston, Mass.. .. 303 500 
Storrs, Conn... ; 500 250 
Canton, N. Y. (day) 246 500 
Pittsburgh, Pa..... 246 500 
Columbus, Ohio. 210 500 
Lincomm, NNGD........ 508 500 
Northfield, Minn.. 240 1000 
Camden, N. J. 234 500 
Baltimore, Md.. 500 250 
Asbury Park, N. Te 234 500 
Rapid City, S. D. 250 100 
Philadelphia, er Gute. 256 0 
Carthage, Ill. (day)...... 280 50 
PAERCMUOWE, BB. 5 6 cc swe s vs 208 250 
Zion, Illinois ABI) oboe sc 278 5000 
Baltimore, _— Sea os Waa 219 100 
Sprsmemesa, TU... sw. sa 248 100 
Minneapolis, eee 370 15000 
Mew Work City... 6.6.66. 222 250 
Chicago, Ill. (Ltd. ae 309 1500 
Brooklyn, N. Y. City....... 214 500 
Villa Madonn: <2 203 5000 
Long Beach, NOW... 35. 200 100 
POONOGINR, WWE: 602 os sie ois ses BOO 100 
RS BUN aes 84 cose as pec 229 100 
Culver, Ind.. esate ab 500 
PenssoOIA, HEA... os 666s oss 268 500 
COOMINIIOUS, DTIBS.;. . 6.00 cass 341 500 
Harmtisvurg, Pa,........5 0.05 250 100 
Greenville, N. Y 248 100 
Chicago, Til.......... 248 100 
Poriand, Maine. ......... 319 500 
Springfield, Ohio. . 217 500 
Tampa, Fla. . 484 1000 
Kansas City, Mo. 492 000 
ASOVIIIG, TOKBB: . 25. 5.050005 213 250 
a Page, Texas. .. 5.56 oa cs 229 100 
Fargo, N. D.. 234 1000 
Roanoke, Va. (day) 322 500 
Orlando, Fila.. 484 1000 
Wilmington, Del. (day) 268 350 
Minneapolis, Minn. (Ltd.) 254 1000 
Chattanooga, Tenn.......... 234 500 
New Haven, Conn.. 225 500 
New Orleans, La. 236 1000 
Cranston, R. errr 248 100 
Tuscola, Illinois, (day) | en 280 100 
New York City (L P) .. 454 50000 
SS ie Be OR OO: 236 1000 
Providence, RT. (day) . $45 500 
Columbus, Ohio ... 2.6.05. 545 750 
Cleveland, Ohio............ 280 1000 
suneriet, | One 234 1000 
Cambridge, Che 248 100 
UN TT Se | | 248 100 
Buffalo, N. Y., (day) 229 200 
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WEBW Beloit, Wis. (day) 500 350 WJBK Ypsilanti, Mich. : . 219 50 WNRC Greensboro, N. 208 250 
WEDC Chicago, Ill. . 248 100 WJBL Decatur, Ill. SPA 100 WNYC New York City 526 500 
WEDH Erie, Pa. 211 30 WJBO New Oileans, La. Anan aaeee 100 WOAI San Antonio, Texas. . . 2ae 5000 
WEEI Boston, Mass . 508 500 WJBT See WBBM WOAN Lawrenceburg, Tenn......... 500 500 
WEHS Evanston, IIl .. 229 100 WIBU Lewisburg, Pa.............. 248 100 WOAX Trenton, N. J. eee 500 
WELK Philadelphia, Pa... 219 100 WJBW New Orleans, La....... 1... 250 30 WOBT Union City, Tenn. eres 229 15 
WEMC Berrien Springs, Mich. (day). 508 1000 WJBY Gadsden, Ala. ens ee 50 WOBU Charleston, W. Va........) 1) 517 250 
WENR Chicago, I]. (LP) 345 50000 WJJD Mooseheart, Ill. (Ltd.)...... 265 20000 woc Davenport, Iowa eae 5000 
WEPS_ Gloucester, M: ASS 250 100 WJKS_ Gary, Ind.. a 500 WOCL Jamestown, N. Y............ 248 25 
WEVD New York City... 231 500 WJR Pontiac, 1s 1 ae eae 400 5000 WODA Paterson, N. J. ‘ ‘ 240 1000 
WEW _ St. Louis, Mo. (day; 395 _ 1000 WJSV Mt. Vernon Hills, Va.. «3 205 10000 Wwol Ames, Iowa (day) 535 3500 
WFAA Dallas, T (CP). 375 500 50kw WwJIw Mansfield, Ohio. : ee 100 WOKO Mt. Beac on, N.Y. .. 208 500 
WFAN Philadelphia, Pa. 492 500 WJZ New York C ity (L. P.) -. 395 30000 WOL Washington, D.C 929 100 
WFBC Knoxville, Tenn. 250 50 WKAQ San Juan, Porto Rico. . aa. 500 WOMT Manitowoc, Wis. aces 248 100 
WFBG Altoona, Pa. 229 100 WKAR Fast Lansing, Mich. (day)... 288 1000 WOOD Grand Rapids, Mich. |. 236 500 
WFBJ Collegeville, Minn... 219 100 WKAV Laconia, N. H. oe, ae 100 WOPI Bristol, Tenn _. 200 100 
WFBL Syracuse, N. Y. é eS 333 750 WKBB Joliet, Ill.. Serpe 100 woQ Kansas City, Mo 492 1000 
WFBM Indianapolis, Ind. (Ltd.).. 244 1000 WKBC Birmingham, CA ee 229 100 WOR Newark, N. 2 ce ag 5000 
WFBR_ Baltimore, Md. (temp.).... 236 250 WKBE Webster, Mass. mere 100 WORD Chicago, Il. 4. 20a 5000 
WFDF_ Flint, Michigan ae 229 100 WKBF Indianapolis, Ind............ 214 500 wos Jefferson City, Mo. .. 476 500 
FI Philadelphia, Pa 535 500 WKBH La Crosse, Wis...... . oo ee 1000 Wov New York City (dav) 265 1000 
WFIW_ Hopkinsville, Ky... : 319 1000 WKBI_ Chicago, [ll................. 229 50 WOW Omaha, Neb.... oo 1000 
WFJC_ Akron, Ohio. -. 27 500 WKBN Youngstown, Nitra s. oo Sea EG 500 WOWO Fort Wayne, Ind. ae 1000 
WFKD Philadelphia, Pa 229 50 WKBO Jersey City, N. J.. Uilnieiein screen 250 WPAP New Vork City............ 207 250 
WFLA See WSUN WKBP Battle Creek, Mich.......... 211 50 WPAW Pawtucket, R.I............. 248 100 
WGAL Lancaster, Pa. 229 15 WKBQ New York City. Sion ect avatae 222 250 WPREC Chicago, lil................ 526 500 
WGBB Freeport, N. Y. . 248 100 WEBS Galesburg, Ill........... 0.0.00. 229 100 WPCH New York City (day)........ 370 500 
WGBC Memphis, Tenn... : 210 500 WKBV_Brookv 7" Ind. Were. 200 100 WPG Atlantic City, N. J. nay 273 5000 
WGBF Evansville, Ind. ie 476 500 WKBW Buffalo, N.Y...... 6.02.1! 204 5000 WPOE Patchogue, N. Y.))......... 201 30 
WGBI Scranton, Pa. 341 250 WKBZ Ludington, Mic ieee ee 200 50 WPOR See WTAR 
WGBS New York City (Limite om) _> aoe 500 WKEN Buffalo, N. Y. (Ltd.)........ 288 1000 WPSC State College, Pa. (day)..... 244 500 
WGCM Gulfport, Miss.. 248 100 WKJC_ Lancaster, Pa.... disdiie- aval > 100 WPSW Philadelphia, Pa shay cote». 50 
WGCP Newark, N. J. cas 250 WKRC Cincinnati, Ohio. .. ~. O45 500 WPTF Raleigh, N. ¢. .. 441 1000 
WGES Chicago, IIl. 220 500 WKY Oklahoma bs ity, ObFa......... 283 1000 WQAM Miami, Fla... ’ 942 1000 
WGH_ Newport News, Va. 229 100 WLAC Nashville, Tenn. See atireca ene 5000 WQAO See WPAP 
WGHP Fraser, Mich 282 750 WLAP Louisville, Ky sien eee 250 30 WBE Utica, Migs....... 0. cscs 220 300 
WGL Fort Wayne, Ind. es 219 100 WLB Minneapolis, Minh... .. 6c: 240 500 WQBZ Weirton, W.Va............ 211 60 
WGMS See WLB WELBEC Muncie, Ind................ 229 50 WRAF_ LaPorte, Ind. a en 100 
WGN Chicago, Il. . 416 25000 WLBF Kansas City, RONG act ase e 211 100 WRAL. Exe, Pa...................... 219 50 
WGR Buffalo, N.Y... 545 1000 WLBG Ettrick, Va os. OO 100 WRAW Reading, Pa..... 229 100 
WGST Atlanta, Ga. a iy’) 337 250 WLBL Stevens Point, Wis. (day)... . 333 2000 WRAX Philadelphia, Pa. (day). 246 250 
WGY Schenectady, N Nee 380 50000 WLBW Oil City, Pa Sereeaerstenrs 238 500 WRBC Valparaiso, Ind. (day). 242 500 
WHA Madison, Wis. (day 319 750 WLBX Long ieee ‘City, NJ Y.0L52) 200 100 WRBI Tifton, Ga.... 229 20 
WHAD Milwaukee, Wis : 268 250 WLBZ Bangor, Maine............. 484 250 WRBJ Hattie ssburg, Miss... .. 200 10 
WHAM Rochester, N.Y... 261 5000 WLCI Ithaca, N. Y. fa sik ohetialarare 248 0 WRBL Columbus, Ga.. 33) ee 50 
WHAP New York City 231 1000 WLEX Medford, Mass.............. 220 500 WRBQ Greenville, Miss........ .. 248 100 
WHAS Louisville, Ky 366 5000 WLEY Lexington, Mass...........- 2u1 100 WRBT Wilmington, N. C.. es 100 
WHAZ Troy, N. Y. : 231 500 WLIB) See WGN. WRBU Gastonia, N.C....... <7 ae 100 
WHBC Canton, Ohio. . 250 10 WLIT Philadelphia, Pa............ 535 500 WRC Washington, D. C.... .. 316 500 
WHBD Bellefontaine, Ohio 219 100 WLOE Chelsea, a ee ioe || 100 WREC Memphis, Tenn............. 500 500 
WHBF Rock Island, Ill... 248 100 WLS Chicago, IIl.. .. 348 5000 WREN Lawrence, Kansas........... 246 1000 
WHBL Sheboygan, Wis... ; 213 500 WLSI_ See WOWF WRHM Minneapolis, Minn.......... 240 1000 
WHBP Johnstown, Pa...... : 229 100 WLTH Brooklyn, N. Y. - 53 ee 500 WRJN Racine, Wis.. ; o4a6 ae 100 
WHBQ Memphis, Tenn. wi ias 219: 100 WLW Cincinnati, Ohio oe Bs ie .. 428 50000 WRK_ Hamilton, Ohio.....))).) 1! : 229 100 
WHBU Anderson, Indiana ? 248 100 WLWL New York City. pies eee 5000 WRNY New York City. 2 Saved ee 250 
WHBY West De Pere, Wis. (L. T.) 250 100 WMAC Cazenovia, N. Y. wees O00 250 WRR Dallas, Texas............... 234 500 
WHDF Calumet, Mich.... 219 100 WMAF So. Dartmouth, Mass. <a«, ae 500 WRUF Gainesville, Fla. oe 5000 
WHDH G loucester, Mass. (dz ay). 361 1000 Weems metete, N. Y..........0020 333 750 WRVA Richmond, Va.............. 270 1000 
WHDI Minneapolis, Minn. (L. T. 254 1500 WMAL Washington, D.C nate 250 WSAI = Cincinnati, Ohio (Ltd.)...... 226 500 
WHDL Tupper Lake, N. Y. (day) 241 10 WMAN Columbus, Ohio........... 248 50 WSAJ Grove City, Pa. a 229 100 
WHEC Sce WABO Merwemres CHICAGO, MN. | oe. eas ieee 447 5000 WSAN Allentown, Pa.........._.. 208 250 
WHFC Cicero, Il 229 100 WMA WACOM GOs, 0.56 aeons 0c 8 8H 337 250 WSAR Portsmouth, R.1.... esr 250 
WHIS Bluefield, W. Va. 211 100 Wreeme Newport, Fe Toi... oes cce ses 200 100 WSAZ Huntington, W. Va........ 517 250 
WHK Cleveland, Ohio. 216 1000 WME Detroit, Mich............+.. 22 100 WSB Atlanta, Ga oe 1000 
WHN New York City. 297 250 WMBD Peoria, Ill.................. 208 500 WSBT South Be nd, Ind. .. 244 500 
WHO Des Moines, lowa. 300 5000 WMBG Richmond, Va.............. 248 100 WSDA Brooklyn, N. Y............. 214 500 
WHP Harrisburg, Pa. 210 500 WMBH Joplin, } Nite oe 211 100 WSGH See WSDA 
WIAS 3 Ottumwa, lowa 211 100 WMBI Chicago, Ill. (Ltd.) . awe dete 5000 WSIX = Springfield, Tenn... . .. 248 100 
WIBA Madison, * 248 100 WMBJ Wilkinsburg, Pa............. 200 100 WSM Nashville, Tenn.. ice 5000 
WIBG Elkins Park, Pa. (day). 322 50 WMBL Lakeland, Fla.............+. 229 100 WSMB New Orleans, La. ; 227 500 
WIBM Jackson, Mic h. 219 100 WMBO Auburn, N. Y. kane taba leh iais 219 100 WSMK Dayton, Ohio 526 200 
WIBO Chicago, Il. : 526 1000 WMBQ Brooklyn, N. ¥. eaters a orermelee 100 WSOA Deerfield, Il . ; 203 5000 
WIBR Steubenville, Ohio 5 211 50 WMBR Tampa, Fila... ‘ oes ae 100 WSPD Toledo, Ohio 224 500 
WIBS — Elizabeth, N. J. 207 250 WMC Memphis, Tenn. ! .. 526 500 WSSH Boston, Mass. 211 100 
WIBU_  Poynette, Wis. Sere 229 100 WMCA New York City. P ere 500 WSUI lowa City, lowa 517 500 
WIBW Topeka, Kans. . 231 1000 WMES Boston, Mass. ‘ . 200 50 WSUN St. Pete ues. i la. 333 1000 
WIBX Utica, N. Y. 250 100 WMMN Fairmont, W. Va............ 337 250 WSVS__ Buffalo, N. Y. <a 289 50 
WICC Bridgeport, C onn. (day) 252 500 WMPC Lapeer, Mich......... .. 200 100 WSYR Syracuse, x y. . 526 250 
WIL St. Louis, Mo 250 100 WMRJ Jamaica, N. Y. City... . 2a 10 WTAD Juincy, in. ~. 208 500 
WILL Urbana, Il... gat 250 WMSG New York City. és Bae 250 WTAG Jorcester, M: iss. aad 517 250 ° 
WILM Wilmington, Del.. , 211 100 WMT_ Waterloo, Iowa. ae. 100 WTAM Cleveland, Ohio. 280 3500 
WINR_ Bay Shore, N. Y. ; 248 100 WNAC See WBIS . WTAQ W ashington, Wis.. ; 225 1000 
WIOD Miami Beach, Fla... 535 1000 WNAD Norman, Okla.. Sarre » 29% 500 WTAR_ Norfolk, ... 384 500 
WIP Philadelphia, Pa.. ., +a 492 500 WNAT Philadelphia, Pa.. Sere eee 100 WTAW College tation, Texas....... 268 500 
WISN M liwaukec. a 268 250 WNAX Yankton, S. D. casio s, eee 1000 Werac. Streator, Tl............:.% 248 50 
WJAD Waco, Tex 242 1000 WNBF Binghamton, N. Y. ere? 50 WTBO Cumberland, Md.....__ |; 211 50 
WJAG Norfolk, Ne of (day) pan 283 1000 WNBH New Bedford, Mass.. ee 100 WTFI Toccoa F alls, Mee siced oc Can 207 250 
WJAK Marion, Ind.. SP 229 50 WNBJ Knoxville, Tenn........ 229 50 WTIC_ Hartford, Conn. pias 500 250 
WJAR_ Providence, R. 1. : 337 250 WNBO Washington, Pa... Palys ree ae 100 WTMJ Milw aukee, Wis.... 484 1000 
WJAS Pittsburgh, Pa.. : 232 1000 WNBR Memphis, Tenn.... 210 500 WWAE Hammond, Ind ree 100 
WJAX Jacksonville, Fla. ene 238 1000 WNBW Carbondale, Pa.. se a ae 5 ww Detroit, MMII io og ss os. 326 1000 
WJAY Cleveland, Ohio hiewed 484 500 WNBX Springfield, Vt ee 10 WWL New Orle ane, i a. ee 5000 
WJAZ Chicago, eee .. gos 5000 WNBZ Saranac Lake, N. Y. ‘(day)... 232 50 Www Asheville, N.C... 2... ...c00 526 1000 
WJBC LaSalle, Ill Per SORT ae ptt 250 100 WNJ Newark, N. J. : ~» 207 250 WWRL Woodside, N sie.0 a 100 
WJBI Red Bank, NoiGe.c.<ccee os. 248 100 WNOX Knoxville, Pennisccccccsece+ 535 1000 WWVA Wheeling, W. ¥ Pilots 258 250 
LIST OF CANADIAN BROADCAST CALLS 
CFAC Calgary, Alta..... Sere he 434 500 CHWC Regina, Sask. 312 500 CKGW: Bowmanville, Ont 312 5000 
Creo St. Jonna, N.B.......... 337 50 CHWK © hilliwack, B. ¢ 248 5 | CKLC_ Red Deer, Alberta $57 1000 
CECA Toronto, Ont..........: 2 ee 500 CHYC Montreal, Que 411 750 CKMC Cobalt, Ont. 248 15 
CFCF Montre al, Que.. ‘ sey od, ee 1650 CJBC (Uses several Toronto sta- CKMO Vancouver, B. ¢ 411 50 
CFCH Iroquois Falls, Ont.. se 500 250 Cee 517, 357 or 312 CKNC ‘Toronto, Ont. 517 500 
CFCL See CKLC CJBR See CKCK CKOC H:z amilton, Ont.. 341 100 
CFCN) Calgary, Alta.... : 434 1800 CICA Edmonton, Alta. by YF, 500 CKOW Sce ‘A 
CFCO Chatham, Ont. See _25 CJCB ri dney, Nova Scotia. .. 384 50 CKPC Preston, Ont. 248 25 
crc. Victotia, B.C........ : 176 500 CICJ algary, Alta... 434 250 CKPR_ Midland, Ont. 268 50 
CFCY Charlottetown, P. E. L.. 312 100 CJGC pee oa Ont.... 329 500 CKSH St. Hyacinthe, Que 297 50 
Croc Kamiooos, B.C........ 268 15 CJGX Yorkton, Sask...... 476 500 CKUA_ Edmonton, Alta 517 500 
CFLC Prescott, Ontario. ... 297 50 CJHS Saskatoon, Sask..... 329 250 CKWX Vancouver, B. ¢ 411 100 
CFNB Fredericton, N. B........ 248 50 CcCJOC L Scag x rw ae 268 50 CKX Brandon, Man. 556 500 
CFQC Saskatoon, Sask. ; 329 500 CJOR 2a Island, B.C... 291 50 CKY Winnipeg, a 3%4 5000 
CERG Toronto, Ont............ 312 1000 CIRM odo Jaw, Sask.. .. oa a 500 CNRA Moncton, N. B. 476 500 
CFRC_ Kingston, Ont. Wp aaa Se 268 500 CJRW_ Fleming, S: ask... er 500 CNRC See Cc 
CHCA See CJCJ CJSC See C L CNRE Sce CJCA 
CHCK Charlottetown, P. E. I....... 312 30 CKAC Montreal, Que......... 411 1200 CNRM See CHYC, CKAC, or CFCF 
CHCS- Hamilton, Ont. Pasar eee 10 CKCD Vancouver, B.C.... . 411 50 CNRO Ottawa, Ont.... 434 500 
CHCT See CKCL CKCI Que ‘bec, Que. Se ee 500 23 CNRQ  Sce “KCV 
CHGS Summerside, P. E. I.. .. 268 25 CKCK Regina, Sask. 312 500 CNRR_ See CKCK 
CHLS' See CKCD CKCL ‘Toronto, Ont.. 517 500 CNRS) See CF QC 
CHMA Edmonton, Alta. 55: Se 250 CKCO Ottawa, Ont.. : 434 100 CNRT See CFC 
CHML Mount Hamilton, Ont... 341 50 CKCR Brantford, Ont. ; 297 50 CNRV_ Vancouver, B.C........... 291 500 
CHNC See CKNC CKCV Quebec, Que : 500 50 CNRW See CKY 
CHNS Halifax, N.5.. 322 500 CKFC Vancouver, | oar 411 50 VAS Louisburg, Nova Scotia...... 434 
CHRC Quebec, Quebec. Nt ee 500 25 
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545,1 KEDY Brookings, S. 1) S00 | 322,4 KEWiI San kraacisco, Calit 500 WLBG E ‘—e Va. luv 
KEUO Clayton, Mo S00 | KEFWM Oakland, Calif 500 WM. Louis, La. 100 
KEYR Bismarck, N. DD 500 KMA Shenandoah, lowa S500 WMI C oer Rapids, lowa. 100 
KSD St. Louis, Mo S00 | WBR¢ Birmingham, Ala 500 WNBO gs ashington, tg 109 
KTAB Oakland, Calit 500 | WDBJ Roanoke, Va.... 250 WNBW arbondale, Pa. 5 
WEAN Providence, R. 1 250 WIBG Elkins Park, Pa. (Sunday 50 WNBX Saree ld, ve 10 
WEAQ Columbus, Ohno 750 319, KEEL Denver, Colo... 250 WCOD Harrisburg, 1) eee 100 
WGR Butfalo, N 1000 KFXEF Denver, Colo 289 =} WOBJ Clarksburg, W. Va. 65 
WRKR& Cincinnati, Oino S00 KOIN Portland, Oregon 1000 | WRAF Laporte, Ind. 100 
535.4 KFDM Beaumont, Texas 500, | WCHS Portland, Maine SOO | WRBI Columbus, Ga. 50 
KFEO St. Joseph, Mo. (day) 2500 | WEIW Hopkinsville, Ky. 1000) | WRIJIN Ramee, Wilt... . 24... 100 
KLZ Dupont, Colo ; 1000 | WHA Madison, Wis............ 750 | WWAI Hammond, Ind. .......... 100 
KOAC Corvallis, Oregou 1000, | 315,6 KEWB Hollywood. Calif. 1000 247.8 KDLR Devils Lake, N. D. 100 
WEI Philadelphia, Pa 500 z KGHL Billings, Mont / S00 KFOR Lincoln, Neb... 100 
WIOD Miaima, Fla 1000 KMBC Indepe aren ©, Mio..... 1000 | KEFVS Cape G irarde m “Mo. 100 
WLI Philadelphia, Pa S00 KPSN Pasadena, (¢ oe ie Se eee 1000 KGCR poenes S. 100 
WNOX Knoxville, Tenn 1000 WR a ashington, D. 500 KPCB Seattle, Wash.. 100 
Wo! Ames, lowa (day).......... 3500 | 309,1 KJR ‘attle, Wash. 5000 KPO Seattle, Wash.. 100 
526, KGKO Wictnta F alte, eo 250 } WCEL c “hic ago, Ill. 1500 KWEA Shreveport, Dearie hei os 100 
MTR Hollywood, Cah i Nae eee 50U0 H 305,9 KDKA Pittsbu rgh, Pa 50000 WBAX Wilkes-Barre, Pa........... 100 
KUOM Missoula, Montana........ 500 302,8 WBZ Springfield, Ma 38 15000 WCBS Sry ll cits PRS (| Cee 100 
KXA eS Sf 500 WBZA Boston, Mass 500 WCOH Greenville, Ni. V6... 0655s 100 
WIBO COS: a 1000 299,8 KPLA Los Angeles, Calif. 1000 WCRW Chicago, IIL... 100 
WKBN Youngstown, Ohio......... 500 WHO Des Moines, Iowa 5000 WDWE 2 ‘ranston, R. : oe 100 
WMA‘ ee Se ee 250 wot Davenport, Iowa.......... 5000 WEBI ‘ambridge, Ohio. 100 
WM< Memphis, Tenn 500 296,9 KGGF — ar, Okla : 500 WEBOQ i Sere 100 
WMCA ee Wate ING Wns sow aoe 500 KOW — Jose, Calif... 500 WED Be SS re eer nm ae 100 
WNAX Yankton, 5. D 1000 | WHN New York, N. Y. 500 WGBB Doce Cy eS i ar 100 
WN Y¢ New York, N. Y¥ 500 WNAD Norman, Okla. 250 WGCM Galiport, DEISs:....<. 2.26666 100 
WPCC Chicago, Il eRe eRe 500 | WPAP Palisade, 7 J. 250 WHBFEF Rock Tsiang, 10... 3.655. 100 
WSMK eee eee ererces 200 WOAO Cliffside, 7. 250 WHBU Anderson, Ind.. 100 
WSYR Syracuse, N. Y. 250 WRNY New \¥ a MOU Mics tinvendrae 250 WIBA Madison, Wis.. 100 
Www nt Asheville, N.C. 1000 WINR Bay Shore, N. 100 
516,9 KGEFX Pees, S. &). (day)... . 0... 200 COs WJBI Red Bank, N. J.. : 100 
KSAC Manhattan, o3 ansas — = wi ~ Lewisburg, Pa............. 100 
WOBL Charleston, W. Va 250 ‘ . ° . = /TBY CTE TS eee 50 
WSAZ Huntington, W. Va 250 HIS list of stations in the United = WJw Mansticld, Ohio. ........... 100 
WSUI lowa City, lowa 500 States operating under licenses issued = WLCI Ithaca, | i one 50 
W ged a ‘ og erg ae by the Federal Radio Commission is cor- = kana Cc ve wae 300 R. i "EE rer — 
508,2 KHO Spokane, ash O00 3] 4 = \ Columbus, Ohio. .......<%. 0 
WCAJ Lincoln, ‘Neb... 022222! 500 nag yaa “40 a — 2 WMBG __ Richmond, Va... ..... 1... 100 
WEE] Boston, Mass 500 Sh Ne = WMBR Tampa, Fla................ 100 
WEM(¢ Berrien Springs, Mich. 1000 = WOCL Jamestown, N.. V...<.. 05.058 2 
WOW Omaha, Neb : 1000 ii MITT m ms WOMT Manitowoc, Wis. 100 
499,7 KESD San en, al op Wreo Pawtucket, BR. Uo ..c...5 sae es 100 
KWYO Lasamie, Wyo............. 00 93, TFK} Chicago, Il.............. 5000 WRBO Greenville, Miss............ 100 
WCAC SES See ees 250 _— qty caeeen + 5000 WRBU Gastonia, N.C 100 
WCAQO Baltimore, Md 250 KYWA Chicago, IL... 500 WSIX Springfield, Tenn. ee secs te 100 
WEBW Beloit, Wis 350 WRAX Philadelphia, Pa. (day). 250 WTAZ (tle 0 RC ie 150 
WOAN Lawrenceburg, Tenn 500 288,3 KRILD Dallas, Texas . 10000 245.8 KFKU Lawrence, Kansas 1000 
WREC Memphis, Tenn.. S00 KTHS Hot Springs Nat'l Park, Ark.. 1000 WCAE Pittsburgh, Pa 500 
491,55 KEFR¢ San Francisco, Calit 1000 WKAR East Lansing, Mich. (day)... 500 WCAD Canton, N. Y. 500 
WDAK Kansas City, Mo 1000 WEAA Dallas, Texas... . i 500 | WREN Lawrence, Mth isiadass. SO 
WEAN Philadelphia, Pa 500 WKEN Buffalo, N. Y. 1000 243.8 KEIO Spokane, Wash. (dz ay) pe a ewe 100 
WIP Philadelphia, Pa. 500 285,55 KNX Los Angeles, Calif. 5000 KYA San Francisco, Calif........ 1000 
WOO Kansas City, Mo 1000 282,8 KWJJ Portland, Oregon. 500 WBIS Quincy, Mass.............. 500 
483,6 KEAD Phoenix, Ariz... 500 WBAL Baltimore, Md. 10000 | WFBM Indianapolis, Ind.......... 1000 
KGW P ortland, Oregon 1000 WIJAG Norfolk, Neb. (day). 500. | WNAC STL ae Ce 500 
WDAE Tampa, Fla 1000 WTIC Hartford, Conn. 50000 | WPSC State College, Pa. (day)... 500 
WDBO Orlando, Fla. 1000 280,22. WAAT Je rsey City, N. J. (day) 300 | WSBI south Bend, ind... ....... 500 
WLBZ Bangor, Me. 250 ICAZ Carthage, Ill. (day)... 50 | 241.8 KTAT Fort Worth, Texss Pe 1000 
WTMJ Milwaukee, Wis 1000 2 Tuscola, Ill......... ‘ 100 | WGHP eae | Oe | Sena 750 
475,9 KEFRU Columbia, Mo 500 Cleveland, Ohio._.___. 1000 WIJAD Sf eS eer err eee 1000 
WGBE vanaville, Ind... .... 5... 500 Cleveland, Ohio. ./.__: 3500 WOAM Miami, 7. EEO ae em 750 
WMAL Pe OR Cee 250 277,6 (Charictte INUC..........+. 5000 WRBC Valparaiso, Ind. day)... 500 
Wos Jetierson City, Mo......... 500 Zion, Ill. (day). - 5000 239.9 KEJK Los Angeles, Calif.... S500 
468,5 KEI Los Angeles, Calif. 5000 Addison, Ill. (day). 5000 KFMX Northfield, Minn.. 1000 
WAIT Columbus, Ohio. .......... 500 275,1 Pe eer 5000 KFOX Long Beach, Calif.. 1000 
461,3  WSM Nashville, Tenn........... 5000 9 Louis, Mo.. . . 5000 KIDO Boise, Idaho.......... +. #2000 
454,33 WAAW ON ae 500 272,6 San Francisco, Calif. (day). 100 KXL Portland, Oregon..... ; 500 
WEAF aL Fe eee 50000 New York C ity, See 5000 WAAM Newark, je 500 
447,5 WMAQ_ Chicago, IlL.....020.022002! 5000 Atlantic City, N. J.. 5000 WCAL  Northficld, Minn. 1000 
440,9 KPO San Francisc m « CME.....<1. Bae 270,1 Sioux Falls, S. D. (day) . 2000 WGCP Newark, 250 
WPT Raleigh, rhibe am 1000 Richmond, Va...........-- 1000 WGMS | St. Paul-Minn., Minn. 1000 
434,5 NAA Arlington, vi "EE Es ey eae 1000 267,7 Los Angeles, c ‘alif. 500 WLB Minneapolis, Minn. 500 
KFVD SE eres 250 Inglewood, Calif........... 500 WODA Paterson, 1000 
WLW Cincinnati, Ohio. .......... 50000 Seattle, Wash. (day) ere ck 50 WRHM Minne: ipolis, Minn.. 1000 
KTM Santa Monica, Cal. 500 Austin, Texas ............ 500 238 COI! Council Bluffs, lowa. 1000 
422,3. WOR Newark, N. J.....-....00. 5000 Pensacola, Fla. ........ 500 KRG\ Harlingden, Texas......... 500 
KFVD Culver City, Cal 250 Wilmington, Del. ._...... 250 KWWG _ Brownsville, Texas...... 500 
416,4 WGN & See | res 25000 Milwaukee, Wis. (day) 250 WJAX Jacksonville, Fla........... 1000 
WLIB fo 4 re 25000 Milwaukee. Wis. ......... 250 WLBW CIETE 2 ea eee 500 
405,2 KMMJ Clay Center ,Neb. (day). . 1000 College Station, Texas 500 236.1 KEFUM Colorado Springs, Colo...... 1000 
WSB Atlanta, Ga............... 1000 265,3 Milford. Kansas (day) 5000 KGCA Decorah, Iowa (day)....... 50 
WIR Pontiac, Mich.... 5000 Salt Lake City, Utah ..... 5000 KOL en ee re 000 
394,5 KVI Des Moines, Wash......... 1000 New Y ork, N. Y —_ oa) .. 1000 KTW SSRAUTAG, WHEN. son os.5 5.5 5 . 1000 
WEW St. Louis, Mo. yen) eres 1000 263 Tulsa, Okla.. ae 5000 KWLC Decorah, Iowa (day)....... 100 
WJZ New York, N. Y. -...-. 30000 Auburn, Ala. : 5000 WASH Grand Rapids, Mich.. af 250 
389,4 KEFAB Lincoln, Neb. 5000 260.7 Stockton, alif. (day) . 50 WDSU New Orleans, La. 1000 
WBBM aS ere ee 10000 “rec cndly he 5000 WEAI Ithaca, N.Y. (day). oo 500 
WJBI Chicago, IIL... - 25000 258.5 Fort Wayne, Ind.. 1000 WFEBR MeastMOTG, DAM. 05.5 650 <.54:0% 250 
384,4 KELW Burbank, Calif... . coe Wao Wheeling, W. Va sca WOL Washington, D. C. pany? 150 
WBSO Wellesley Hills, Mass....... 250 256.3 Muscatine, Iowa (day). .... 5000 WooD Grand Rapids, Mich a. 500 
WPOR Norfolk, Va 500 Philadelphia, Pa........... 10000 234.2 WCAM_ Camden, N. J.. 500 
WTAR Norfolk, Va $00 254.1 Portland, Oregon. ......... 5000 WCAP Asbury Park, N.J.. 500 
379,55 KGO Oakland, Calif 7500 State College, N. Mex... ... 10000 WDAY West Fargo, 'N. D.. 1000 
WGY Schenectady, N. Y 50000 New York, N. Y........... 500 WDOD Chattanooga, Tenn... 500 
374,8 WBAP Fort Worth, Texas 50000 Minneapolis, Minn. . 1500 WEBC Superior, Wis.. 1000 
WEAA SS eee 500 Mooseheart, Ill............ 20000 WOAX Trenton, N. J. 500 
370,2 WCCO Minn., St. Paul, Minn... 15000 252 Bridgeport, Conn. (day).... _500 WRR Dallas, Texas. 500 
WPCH New York, N. Y. 500 San Antonio, Texas........ 5000 232.4 KDYL Salt Lake City, Utah. . 1000 
365,6 WHAS Louisville, Ky 5000 Dallas, Texas.............. 5000 KFUL Galveston, Texas.......... 1000 
361,20 KOA Denver, Colo 13500 249.9 Gunnison, Colo............ 50 KLCN Blytheville, Ark. (day)...... S( 
WHOH — Gloucester, Mass... 500 Marsh illtown, Iowa.... 100 KTSA San Antonio, Texas........ 1000 
352,7 KWRKH Posner. La 20000 Kirksville, Mo............. 15 WJAS Frecnataiag Pa. ae 1000 
WWL Gloucester, x iss 5000 a | ario, c alif. ee eet 100 WNBZ Saranac Lake, N.Y. “(day). > 50 
348,6 KFOZ Hollywood, Calif 250 Louis, Mo.. 100 230.6 KFH Wichita, ie (CC! ee errr 500 
WABC New \ ork ( ey N.Y. 5000 hee an, N. D.. 100 KFJR Portland, Oregon, 500 
WBOO New York City, N. Y. 5000 Fergus Falls, Minn. 50 KGEF Los Angeles, oe ey ree CG 
344,6 WBCN Chicago, HL 25000 Oldham, S. D.. 15 KTBI Los Ammpetes, COs. .865 200% 750 
WENR Chicago, Il 25000 Yuma, Colo.. 50 KTBR Portland, Oregon Peery Pee 00 
WLS Chicago, I... 5000 Fort Morgan, Colo......... 100 WBBR Rossville, . ere 1000 
34 RK ee Hallock, Minn.. .. Ce 50 WEVD New York, ay. re 500 
00,7 KEKA Greeley, Colo. 500 , > 100) 
KLX Oakland, Calif 500 vacey, Wash.....-. Spe 10 WHAI New Work, N.Y... 6 6s<0 10 
RPOF Denver, Colo 3 Fresno, Calif............... 100 WHAZ  ‘Itoy, No Vc... 6.00000 500 
WCOL Colaba. Ans can El Centro, Calif. 15 WIBW Topeka, Kansas........... 1000 
wast Socata © ss 500 Pasadena, Calif.. eee 50 228.9 KEFBK Sacramento, Calif.......... 100 
26 “ENE : gy Soe ee eee ~< 4 Santa Maria, C alif.. abcecks 100 KFGO ee Se Co eee 100 
326,9 KFNI Shenandoah, Towa. ........ 500 Bel ' 100 KEJY Fort Dodge, Iowa 100 
KGJF Little Rock,’ Ark... 1111! 250 ar aa KFPI Dublin, Texas............. 15 
KUSD Vermillion, S. D.. |... 500 Bangor, Maine. . 100 KEPM oe Woes 13 
WGST Atlanta, Ga....... 250 New Orleans, La.. pe -EUP ae ah 1 ahs 100 
WILI im, me ttt 2 TI. Whvois ss cau kaso 100 KFUI Denver, Colo............-- 
WJAR Providence ; a Repeats oy Charleston, S.C.. 2022010 .. 75 KFXJ Edgewater, Colo... ........ 50 
JA rovidence, R. I........ 250 Ponca City Okla.. 100 KFXR Oklahoma City, Okla....... 100 
nar Ga... Ss oe 250 Rapid City, S. D... 100 KGEZ Kalispell, Mont............ 100 
333.1 KH 1irmont, W. Va...... 1... 250 Kenosha, Wi 100 KGHG McGehee, Ark.......c00++. 50 
, Sa Los Angeles, Calif.......... 1000 Gloucester, Mass. 100 KMED_ Medford, Oregon.........- 50 
KSEI Pocatello, Idaho Peeee bees be 250 Knoxville, T: 50 KRMD _ Shreveport, La. neye 50 
WFBI Syracuse, | EP 750 Canton, es Tenn... ee 10 KTSI Shreveport, La. 50 
WFLA Clearwater, Fla... 0212777! 1000 West De P. oe “Kis aaa 50 KWCR Cedar Rapids lowa........ 100 
WKY Oklahoma City, Okla. 1000 oe ae WAGM Royal Oak, Mich........... 50 
WLBI Stevens Point, Wis. (day)... 2000 St. Louis, Mo. .......222. 100 WBMH Detroit, Mich.............. 100 
WMAK Buffalo, N. Y.............. 750 La Salle, Ill... ..020202012 100 WBOW _ Terre Haute, Ind........... 100 
sc nee Bh... 1000 Decatur, M2220 2002222212 100 WBRE Wilkes-Barre, Pa........... 100 
, LOMO Seattle, Wash. 1000 New Orleans, La.........-- 30 ET cE | a eae er 100 
KPR¢ Houston, aims 1000 Webster, Mass............. 100 WDAH _ EI Paso, Texas..........-. 100 
wor Chicago, IN. (day)......... 500 Lancaster, Pa..... 0.0.5... 100 WEBR  Biulfalo,N.V.............. 100 
wwJ Detroit, Mich 1000 WLAP Louisville, Ky.....200020; 30 WEHS _ Evanston, Ill... .. 0.2... 100 
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WEBG DG a aac aaa 100 KWKC Kansas City, Mo.... ees 100 WLBEF Kansas Citv, Mo.... : 100 
WFEDE ROM GTAR PNET os ols dco cs 3 0-6-4 oes 100 KZM Oakland, Cait... osc cccec 100 WLEY Lexington, Mass. . 100 
WEKD Philadelphia, -Pa........... 50 WBBL Richmond, Va......<<..60 ce. 100 WMBC Detroit, Mich....... . 100 
WGAL Lancaster, Pa Se a nee 15 WCBM Baltimore, Md........ 100 WMBH Joplin, Mo CE, a ren 100 
WGH Newport News, Va. 100 WELK Philadelphia, Pa..... 100 WMRJ Jamaica, N. WV... .. 5.5 6c eco s 10 
WHBP Johnstown, Pa.... 100 WFBJ Collegeville, Minn. ere 100 WPOE Patchogue, N.Y............ 30 
WHEC Vere RH | GRA ene 100 WGL BGte Wayne, IG... os665:0-6 100 WOBZ Weirton, W. Va............ oO 
WIBU PGYVNELCC, WiBs..6.0 5s 5060 was 100 WHBD Bellefontaine, Ohio 100 WSSH Boston, ‘Mass.. Sac aheranatets 100 
WIJAK Kokomo, ee 50 WHBQ Memphis, Tenn.. 100 WTBO Cumberk and, Md.. iin 50 
WKAV Waconia INS Else 56s cisccesecors 50 WHDF Caliinet, MaGRc... cee cccass 100 209.7 WBAK Harrisburg, Pa. (di ay). ae 500 
WKBB LSE S| RR rene eee 100 WIBM Jackson, Wie... o's. cccs< 100 WBRL Tilton, N. | 500 
WKBC Birmingham, Ala.....2 2222! 10 WJBK Voeilanti, Mich........6.a< 100 WCAH Columbus, Ohio... 221112! 500 
WKBI fe Perret 50 WIJBO New Orleans, pe Rie shavers alaae 100 WGBC Memphis, — WE tena cera eters 500 
WKBS IONE, TNCs ox 6-0-0: 00:04:00 100 WMBO Aubur., N. Y. Prlsacpralsvaies 100 WNBR Memphis, Ten aenaderate 500 
WLBC nr 50 WRAK Erie, Pa.... aid oss d aceiciatets 50 208.2 KLS Oakland, C alif.. day) Ponecas 100 
WMBL aketand, Bia... 0.08 2c0.0s0s 100 WRBT Wilmington, N. G.... 22122! 50 WABO Rochester, N. RPS 500 
WABH New Bedford, Mass..22222. 100 WSVS Buffalo, N. Y....0 0000200) 50 WCBA Allentown, Pa. .002.011. 250 
WNB ew Bedforc Saar eaes 0 -OV > >a WHEC iO Te Bly 6 | ee ee 500 
WNBJ Knoxville, Tenti.. 0.24.5... 50 _— EQN t So orgy inde haar 1000 WHEBED 3 Peoria, TMs oc es ec ccw eee 500 
WOBT Union City, Temm......c005 iS) WCSO pe soo Id, Wa (en 500 WNRC Greenboro, N. C . 250 
WRAW £Reading, Pa... 06.506. ee 100 1K aCrosse “Aaa aa ( WOKO Mt. Beacon, N 500 
é WKBH LaCrosse, Wiss... -. +... 1000 IOAN 
WRBIL Tifton, Ga... Pe 20 ghee i WSAN pe a: Sere 250 
WRK Hamilton, Ohio... 100 215.7 KFPY Spokane, Wash............ 500 WEAD  Qiiney, Wii. s.6.ccscccss 500 
WSAJ Grove City, Pa 100 KLRA Little Rock, Ark........... 1000 206.8 KTBS Shreveport, La............ 500 
227.1 KID Idaho Falis, Idaho......... 250 KOY Phoenix, Arizona. veees 500 WBMS Fort Lee, N. J..........00. 250 
KGHF ee ae ee 250 KUOA Fayetteville, Ark 1000 WFJC ON ES 500 
KGIOQ Twin Falls, Idaho.......... 250 KWSC Pullman, Waalt........0:655... 500 WIBS Bligabeth, IN. Fo. c0c. ccccse 250 
WADC Akron, Ohio............... 1000 WDGY Minneapolis, Minn......... 500 WJAY Cleveland, Ohio........... 500 
WSMB New Orleans, La........... 500 WHDI Minneapolis, Minn......... 500 WKBO Jersey City, N. J........... 250 
225.4 KSCJ Sioux City, Iowa........... 1000 WHR Cleveland, Ohio........... 1000 WNJ INGORE, Beveec 0:5 60.0000 250 
WDRC New Haven, Conn......... 500 214.2 KPWF — Westminster, C alif Pe Vain eres 10000 WSAR Portsmouth, R. 1.04.22... 250 
WSAI Cincinnati, Ohio........... 500 WBBC Brooklyn, N: Y............ 500 WTFI Toccoa Falls, Ga...........- 250 
WTAQ Tnshp. of Wash., Wis....... 1000 Brooklyn, N. Y............ 500 205.4 KSTP St. Paul, Minn.. ececes SOG 
223.7 KEFPW Sulphur Sp’gs., Ark (day)j. - 50 ee eee 500 WISV Mt. Vernon Hills, Va.. coeee Se 
KMO Tacoma, WaSh...... 20.00 500 Indianapolis, Ind........... 500 204 ere F Oklahoma City, Okla....... 5000 
KV Des Moines, Wash 1000 i OU a ee re 500 KC Spokane, Wash............ 5000 
WSPD Toledo, iin ee ie 500 Brooklyn, N. Y............ 500 WwW KBW Buffalo, N. Y 5000 
222.1 KWK St. Louis, Mo.. 1000 Brookivins Nie We. cdc oe 500 WRUFEF Gainerseville, 5000 
WBNY New York, N. Y.. 250 212.6 Rockf 0 1, Ih. 5( 202.6 WJAZ Chicago, IIL. 5000 
WCDA New York, N. Y.. 250 bs EGRS yee ilo, T sie sale-e 500 WCKY Villa Madonna, 5000 
WKBO New York, N. Y. 250 ree a arillo te xas.. ««. S060 WORD Cliledge. WE os. ccccsccces, SOG 
WMSG New York, N.Y. 250 WDAG Annu Toon” Mich. Rea WSOA_ _— Deerfield, Ill... 2202200202: 5000 
220.4 KEFBB Harve, Mont.............. 250 WHBL Shebo iy Wis: sietie'sie “e 250 201.2 WBAW Nashville, Tenn............ 5000 
KGB San Diego, Calif... 2.0.20. 250 : < LEDOY RAN, WEG 0\04\0/070:0 04:0) 500 WLAC Nashville, Tenn.. sidaceeis),  SOUee 
KGIR So: rr 250 211.3 KFIF Portland, Oregon.......... 500 199.9 KDB Santa Barb: ara, C ANG css 100 
WGES ee. ee 500 KFIZ Fond du Lac, Wis.......... 100 KGDR San Antonio, Calif.. ee atta 100 
WIKS EE CORE Ch a ee een 500 KFOU i ££ ie see 100 KGEI San Angelo, Texas......... 100 
WLEX Boston, Mass.... Nec 500 KFOW a a ere 100 KGHI Little Rock, Ati... 6.6 ccs 100 
WMAF South Dartmouth, Mass... . 500 KFXD Jerome, Tdano..... 66. .008 50 KGHX Richmond, Texas.......... 50 
WOBC RFRA VENOM se os ccesurese e070 300 KFXY Flagstaff, Arizona.........: 100 KGKB Brownwood, Texas......... 100 
218.8 KCRC 1 Co RE) 8 100 KFYO Abilene, Texas. anaes 100 KPJM Prescott, Arizona. . are ot 100 
KFBL Bwerett, Wash... . .-000 <5. 50 KGCX Vida, Montana. . Taiectnass 100 KUJ Longview, Wash....... see 10 
KFJI Astoria, Oregon. bsecs 50 KGFF Alva, 2)? eres 100 KWBS Portland, ‘Oregon.. Pe 15 
KFJM Grand F orks, N Ds ae 100 KGFJ Los Ange les, Calif.. ete 100 KWTC Santa Anz “AS ea 100 
KFJX Fort Worth, MOXA <c00 6c. ks 100 KGEFW Ravenna, Neb Dee wa pisc gays 50 WAFD Detroit, Milde coos. 100 
KFLX Galveston, Texas. aere 100 KGGC San Francisco, Cal... ....... 50 WALK Willow Grove, Pa 50 
KGAR Tucson, Arizona....... ; 100 KGIW Trimdad, Calo... 6.2.6 100 WCLB Long Beach, N. Y ee 100 
KGBX . Joseph, Mo. 100 KGIX Das Vewas, INGV: «6c cs cicacss 100 WHP Harrisburg, P s 500 
KGCI = in Antonio, Texas........ 100 KGKX Sandpoint, RAEI ORS csi, ccc cic'e:'s 10 WKBV Brookville, htecarnnate 100 
KGDA Dell Rapids, S. B... 066.660. 50 KOCW Chickasha, Okla............ 105 WKBZ L, udington, Me. 50 
KGER Long Beach, Calif.. Re 100 KORE Eugene, Oreg gon, Weiestacats 100 WLBX L Ong Island City, 'N. » ae 100 
KGFG Oklahoma City, @Olcdlas os...» 100 KTAP San Antonio, BORAR so scicc5-0< 100 WLOE are 100 
KGFL Raton, New Mexico........ 50 KTUE Houston, Texas. i walecels 0 WMBA Do) A a) ee 100 
KGGM Albuque rque, N. Mex.. op 100 KVOA OCHOR PUN R oie :e56. 5 0.5.6. 6se 0) 505 WMBJ Wilkineburg, Pa... ...6.000 100 
KGKL San Angelo, Texas......... 100 KXRO Seattle Washes... 5.20/50 20. 70 WMBO bo SS Be ere 100 
KGR¢ San Antonio, sss <x 100 WEDH E rie, Pa Eola tard fara fe 35 WMES a! fe 50 
KI WANT, WYSE. sis ievees wiece 50 WHDL Tupper L ‘ake, NP 10 WMPC | A) ee 100 
KLO TE ST RE BE i 100 WHIS Bluefield, W. Va......... : 100 WNBE Binghamton, N. Y......... 50 
KOH Men, NGVAGR 66.65 6:0 ess 5 100 WIAS Ottumwa, TOWa: 5. 60.05.5666: 100 WOPI i: Bi 100 
KOOs Marshfield, Oregon........ 50 WIBR Steubenville, Ohio... |... ... 50 WPSW Philadelphia, Pa........... 50 
KRE Berceley, Cant... sac ose 100 WILM Wilmington, Del. ......... 100 WRBJ Hattiesburg, Miss.......... 10 
KVL SOACUE, Wak ve o66c0 065.0450: 100 WKBP Battle Creek, Mich.. sro 50 WWRL Woodside, N. Yiccccccccces 100 
(By Wavelengths) | 
f 
556 CKX Brandon, Man...... 500 | CNRO Ottawa, Ont. . aa 312 CFCY Charlottetown, P. E. I. 100 hh 
517 CHCT (See CKCL) | VAS Louisburg, N.S... CFRB Toronto, Ont... . 1000 i 
CHMA E Edmonton. —_ a. 250} 411 CHLS (See CKCD) CIBR (See CKCK) i 
CHNC (See | CHYC Montreal, Que... . 750 CHCK Charlottetown, P. E. I 30 i 
CIBC  enlio chee. CKAC Montreal, Que. 1200 CHWC Regina, Sask... 500 i 
CJCA Edmonton, Alta 500} CKEECD Vancouver, B. C. 50 CIBC Toronto, Ont. r 7 
Crsc (See CKCL) | CKFC Vancouver, B. C. 50 CKCK Regina, Sask. _200 : 
CKCL Toronto, Cat. 509 CKMO Vancouver, B. C. so. | CKGW Bowm: inville, Ont S000 | 
CKNC Toronto, Ont 500 CKWX Vancouver, B.C. 100 | CNRR (See CKCK) # 
CKUA Edmo:.ton. Alta ; 500 | CNRM (See CKAC) | 297 CFLC Presc ae, Cint.; ... 50 i 
CNRJ (See CJCA) 334 CICB Sydney, N.S. 50 | CKCR Brantford, Ont 50 it 
500 CKFCH Iroquois Falls, Ont 250; | CKY Winnipeg. Man..... 5000 | CKSH St. Hyacinthe, Que 50 | 
CHRC Quebec, Que... 25 | 357 CFCA Tabata: Ont.. : 500 | 291 CFCE Montreal, Que.... 1650 t 
CJRM Moose Jaw, Sask 500 aD CFCI (See CKLC) : CJOR Sea Island, B. C.. 50 | 
CJRW Fleming, Sask 500 CIBC Toronto, Ont.. CNRM (See CFCF) : i 
CKCI Quebec, Que. 23 Cmax. Red Deer, Alberta. 1000 | CNRV Vancouver, B. ¢ 500 if 
CKCV Quebec, zee 50 CROW (See CEC. | 268 CFRC Kingston, Ont. asics 500 ' 
CNRO (See C 4 CHCS H: il ys 10 CFJC Kamloops, B. C...... 15 4 
476 CECT tag B. ve : 500 341 CHMI ee as : 50) CHGS Summerside, P. E. 1..... 25 l 
CIGX Yorkton, Sask. 500 By ead egg = ieee 100 CJOC Lethbridge, Alta...... 50 Q 
CNRA Moncton, N. B. 390 - Be i amilton, Int... .......- CKPR Midland, Ont......... 50 "i 
434  CFAC Calgary, Alta. ne 500 337 =CFBO St. Johns. N. B.......... 50 248. CFCO — Chatham, Ont... -: 25 i 
CFCN Calgary, Alta 1800 329 CFQC Saskatoon, oem. aitieis eajeses 500 CFNB Fredericton, N. B. bate 50 if 
CHCA (See CJCJ) CIJGC London, Ont............. - 300 CHWK _— Chilliwack, B. 5 hy 
Cy Calgary, Alta...... 250 CJHS. ew SANs Foi hog 250 CKMC Cobalt, Ont. 15 i 
CKCO ORM aL Ess, 5 vies cts weiss 100 CNRS (See CFQC) CKPC Preston, Ont... were 25 i 
CNRC (See CFAC) 322 CHNS HaMige ON Si aces ccs SOO hh 
i 
i! 
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hort-Wave Stations of the World 


Alphabetically, by Countries and by Call Leiters 


ot -s ot ee] os -e 
Call BROADCAST STA. 2% $= Call BROADCAST STA. 2 $= Call BROADCAST STA. > to $2 
Letters Location >c Oo” Letters Location a os Letters Location Pai] oe 
Fe as Fe as a8 a2 
AFRICA - GERMANY— (Continued) SWEDEN 
AIN Casablanca, Morocco 51.00 AGK Nauen. 11.00 SAS Karlsborg. . . . 52.50 
8KR Constantine, Tunis 42.80 LA l_angenberg 43.90 SAA Karlskrona so isis a as ee 
JP Johannesburg, U.S. Africa 25.00 POF Nauen. 11.00 ‘ Motala.... .99 and 41.45 1000 
7LO Nairobi, Kenya ........ 33.50 2000 POZ Nauen 18.10 oh an Reerers.- Sy : ‘7 rd 
itty: OV SOMANONEED 5 5005 6 4-Ule 010-0 
AUSTRALIA ne eee a 
2BI Sydney HOLLAND SWITZERLAND 
2FC sydney PCJ Kindhoven 31.4 30000 EH90C Berne 32.00 
2ME Sydney PCKK Kootwiik 16.00 z J. NEw. eee e eee ose eee se dee 
3AR  s-vaae lide PCL “paces ls 18:00 32000 EH9XD ee 85.00 and 32.00 
3LO Melbourne ~h PCMM Vr d 46.50 Powe 
6AG Perth, West Australia | _32.90 PCPP Kootwiik ‘16.30 UNITED STATES 
6WF Perth wae 104.50 PCRR Kootwijk 37.00 KDKA (W8XK, East Pittsburgh, Pa...62.50 40000 
AGAG ee ee 41.7 PCTT Kootwiik 21.00 (WSXS, W8XP-portable.......42.75 
: PCUU Phe Hague 37.00 95.24 
: ; AUSTRIA 4 PHI Eindhoven 16.88 KEJK (W6XAN) Los Angeles, C alif. 105.90 250 
OHK2 Vienna - 70.00 PHOBI Huiz .30,2 KEWE Bolinas, Calif........ 14.10 
EATH Vienna 37.00 KFPY (W7XAB) Spokane, W ash. 105.90 100 
Vienna ve eeeeee 22.20 ITALY KF QU (W6XBH) Holy City, ~ a 22. 31.00 50) 
BELGIUM AX Rome . 20,00, 40.00 300 KF a5 (W6XAL) Holly wood, “alii *. 108.20 50 
. i : IAY Placenza 20.00, 45.00 50 KFV A (W6XBX) Culver City, Calif... 105.00 50 
EB4A2 Brussels te ee ee 42.00 300 KFWB (W6XBR) Los Angeles, Calif... 105.00 50 
BRITISH GUIANA KF WO (W6XAD) Avalon, Calif, 33.07 100 
BZL ee 43.80 200 Rene eee Le bicre Cs 48.86 
° on ieee & alif.. 65.18 
CANADA T IS impossible to obtain a complete and Barrett Minn...... 40.00 50 
CF Drummondville, Que 32.00 accurate list of the short-wave stations KGO (W6XAX, wexh) San Francisco, 
vis iene, me 2300 of the world. For this reason, some of the KHJ (W6XAU) Los Angeles, C alif. "2 10 e 
. Auisburg, - SDs sconce ce ome . . ‘J Sy . . 
a . pure notations here may be incorrect, and we KJBS (W6XAR)_ San Francisco, Cal.. 61.00 50 
COSTA RICA would appreciate receiving any corrections KJR (W7XC, alae” Seattle, Wash.. . 105.20 250 
NRH Sleradia 30.30 ‘ from readers or stations, so that we can ape ty gion bagel a” r a4 5 
iii ° keep the list as accurate as possible. Los Angeles, Cali 18.2 250) 
DANTZIG P sai sa — KNRC (W6XAF) Santa Monica, Cal.. 108.20 10¢ 
EK4ZZZ eer 40.00 KOIL. VWwoxu) t oe at Blake, gee 107. ae S00 
.WE-KEWE Bolinas, Calif.. . 14.10 
. DENMARK KWJJ (W7XAO) Portland, Oregon... 53.54 100 
D7MK Copenhagen = . 32.05 S00 JAPAN NAA Arlington, V > 48.99 and 2. 39 
D7RL Copenhagen, 42.12 and 84.24 250 JFAB TAIPEH. I ; re WAAM (W2XBA) Newark, J 5.18 50 
*kHi, kormosa 39.5 e 
ENGLAND JHBB Ibarakiken (Hirasio 37.50 2000 oo Sychaye $8.50 - 
sSW Chelmsford .25.53 15000 | JEFF, Soom or WBRL (WIXY) Tilton, N.H........109.00 250 
2NM ( aterham 32 50 JOAK Tokio, 30.00, 60.00 35.00, 70.00 500 WBZ Springfie ld, Mass... 70.00 
GBS Ro Bbbos ks eae owe 4.40 IAA I k 410.00 WCFL Chicago, He my 
; alana et ipa RES SEE sii WCGU (W2XBH) Brooklyn, N. ¥ 150 
FINLAND JAVA WCSH (W1XAB) Portl: and, aM: xine 250 
singfors (He : 31.5 é ‘ Mic 75 
Helsingfors (Helsinkl)....31.50 | PLE, PLF Randoani _ 15.74 and 17.00 WEAS agg oe rig 3 : 
FRANCE MEXICO WEAO (W8XJ) Columbus, Ohio, ... 54.02 25 
F8GC Paris (“*Radio LL"). 6100 ©6500 | yee, Mexico City. 44.00 wee Ee ee iy” ee 
F8AV ' Nogent f 80.00 500 exic ° ee . ( ) Schenectady, N.Y... 500 
Fan Tees P ais (time signals)... 3 80 oe MOROCCO WHK (W8XF) Cleveland, Ohio. 66.04 500 
YR i anata A Sadie Awan 3" "4020 250 AIN CSRGRIMONOA. ic. seven snee $1.00 i wcx ai oo me Pontiz id Mich 1. Pie 
yen “2° ~$h NORWAY WJZ (W3XAL) ‘New Vorks N.Y. 
= Snel i530 "300 LCHO EERIE TTT 33.00 9 New NOPE: 45.18 iO 13.95 30000 
FWwas “einige ole sila cadet 21.50 LGN Bergen............31.25, 30.00 WLW (W8XAL) Cincinnati, Ohio... . 52.02 250 
U. S. S. R. (RUSSIA) waey (W9XAB) Omaha, Pon see fs 105-98 50 
2 . e “yim Ill. ime Sig.) . 35.50 500 
GERMANY DRL Leningrad............-.. 28.50 WND san Township, N. J. 40-48 
AFI Konigswusterhausen. ... ..14.00 DW SD occ Sascamane sen 83.00 WOR (W2XAQ). gg os 65.40 50 
AFL Hamburg 70.00 and 52.00 RFM Khabarovsk (Siberia).....70.20 12000 Wwowo Fort Wayne, | ind.. 22.80 1000 
AFT Konigswusterhausen. . 14.00 RFN Oe Oe ER 50 00 WRNY (W2XAL) New York, ? 30.91 S00 
AFU Konigswusterhausen. ... ..14.00 Al9 Tomsk (Siberia)......... 37.00 WSM (4XD) Nashville, Te ah 31.43 
AFK Berlin (Doberitz) . .37. 56, 75.36 WTFF It. Vernon, Va. 56.00 
HEA Nauen ; 11.00 , SPAIN 
AGC Berlin 17.20 EAM Madrid ; 30.70 Several short waves are used for transatlantic tele phon 
AGJ Nauen 56.70 EARS55 Barcelona This is private business, not broadcasting.) 
. U . 
Including U. S. Possessions 
<= i) <= u~@ co a} 
os e = e bel e ° 
Call BROADCAST STA. 2 te + Call BROADCAST STA. > $s Call BROADCAST STA. > 3s 
Letters Location z é es Letters Location Be es Letters Location Zé es 
: ALASKA : : AUSTRALIA Tinz..... : ; 254.2 500 
KFIU Juneau ; 225. 10 2BE Sydney —_ 326 20 Wala yea a he ee cs 577 
KFQD Anchorage 344.6 100 2BL 2 Sa miseesek ages ene 353 1000 
KGBU Ketchikan 399.8 500 2FC OREN eS siete n coon 442 2000 BELGIUM 
on ~ semnaatd baa seed aie Led sat BAV Brussels .. ; . 506.5 1500 
ALGERIA Newcastle 28% 0 Antwerp ... on 265.5 100 
8DB Algiers 310 100 | GRR. SIE ae". 300 Brussels ...............4-. 230 
s : ‘ ESR ene 7 
2MK Bathurst... 275 250 Liege i 05 
ARGENTINA 2UW = Northbridge....... 11111! 63 100 eee ee ees 205 100 
SR -Waacexewaws tas aeaan 294.1 100 
LOJ —_— Buenos Aires 270 1000 2VE ss Sydney....:............ 297 50 
a , 4 + 2WA END oho. 2447415 6 sae bo 65 462 100 , 
LOL Buenos Aires 236 2000 3AR Melt : 4R4 32 BOLIVIA 
LON Buenos Aires 210 5000 3EO Mil oe indice = : 20 LaPaz ... it 50 
LOO — Buenos Aires 252 1000 RS n> ee eo] sone La Paz ialetwe pauses 300 50 
a Plata 425 1000 7 ; pt 
LOQ — Buenos Aires 261.8 3000 | SW = Melbourne’ 303 20 | BRAZIL 
Los pooaee — 4 4 ale 4GM Brichane 278 50 RSR Porto Alegre tos oe sO 
LOT B re 400° 3000 4GR Toowomba 204 20 SKV Bahai .. : ... 600 50 
tou ee a ires 4 = 4MB Bitchanc 337 250 SQAA _ Rio de Janeiro ois a tago.s ea 2000 
LOV opeeey yee 361.5 1000 pe eo : 385 1000 SGaB a bg | SE ene rr] = 
vera yeaa 22° ockhampton 323 100 “egies ances sUereie ss ; 
op fede se ron Hed 5CL Adelaide 392 1000 SQAF Curytiba titer essen s 240 8 
OY seeeed ying r 9 5DN Adelaide 313 100 SQAG Sao Paulo aera 350 1000 
44 ee ~~ os s oo 2 ree 6AG Perth 32.9 ry Santos. em enae : 280 10 
cick tie 3. - renee a whey k - Pe eee 
B2 Buenos Aires 275 100 6WF Perth... .-... sss e essen eee 1250 1000 SGaKk ebsites Meee pee Aaa 380 _ 
D3 Buenos Aires 253.3 100 SQAY Juiz de Fora.........1.111) 380 200 
Fi Sante Fe 279 30 AUSTRIA ree? «SAO AWIO os cess s sk oes 225.4 1000 
F2 Rosario. . 270 100 Aa (tr ame 517.2 14000 BISBE  MBRUIA. 3 Vi voce tasacns one 24° 
HS Cordoba. . 275 100 CPE eae oe ORI ee 365.8 500 RR arcu en oa cident a alee 
_ a : . 4 20 SDA. ese ee ae 294.1 500 PINE. 5s vin s:0a 00-0 ove 310 
DR ts biatcnkssatawwe 348 10 Ore 272.7 500 PRIEIND es se ease oe ww ewes 425 
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oa -@ oS & a os ~@ 
Call BROADCAST STA, A = 3a Call BROADCAST STA. 5 35 Call BROADCAST STA. > 0 pe 
Letters ocation ze 0.8 | Letters Location z c of Letters ocation S¢ 0.4 
2s se | S as ze 6s 
| | 
CANARY ISLANDS | ¥R RN ci carat ay at asia A ie aria lays. 016) 3 290 5000 | CYB Mexico City... 275 500 
EARS Eas Palmas 2... 6 0siicincenes 250 200 pon SS MEG, Reape Bie POPE EE NE: 30.75 cCy¥e Vera Cruz. 337 50 
IAs 0 n<0)-0.0, 6x ee 640 0d. 6(e0s 500 | Ccy¥oe Vera Cruz. 250 500 
CEYLON | Biarritz 250 | CYF Oaxaca a 205 100 
COMOMEIG ©. ibe os hase cee 800 1500 | Bordeau 1500 Cc YH Mexico C ‘ity ; 3 73 100 
CHILE } Ses pen 7. 416 150 cys sem wom RS 100 2000 
CMAC Santiago ; 360 1000 Juan-les- Pins LA RSte SW 246 500 C¥EL Mexico C ity. fe. 400 “500 
CMAD Santiago . 320 1000 | ss: 5°, er Di age Al lc aac ia 4 . tal ai * 396 
: : Lille. Bis tok ion Anasa ators 246 500 CYM Torreon...... eva eee 1500 
CMAE Santiago 280 100 Limoges 285 500 cYyo Mexico City 425 100 
CMAI_ Concepcion 345 1500 M: eaneee Oceans ore 300 1000 CYQ Tampico. Bde 322 100 
CMAK Temuco. . 245 100 Mont-de-Mars: in. ee 390 300 CYR Mazatlan... 475 250 
ered Antofagasta ss 20 Montpelier. 5 PaO ae a 238 200 cyYs Monterey... - 3i1 250 
CMA Tacna 550 10 PRM a ah 05 ie aS haha ea we 5:5 Cc¥Uu Pueblo. ..... : 312 100 
Asuncion 12 NiGsGe nc sak ee naa 246 CYX Mexico City... ©) 325 500 
MAIDALAISOS ton cece aiesie t)0 47> 400 50 | Nininesteati ns races etn 249 CYY = Merida... 549 100 
a | MN e reins ce aco x arora lea tesiere ng 308 250 . Tampico..... 20 
CEC Tientsin CHINA 280 50 —- Naa ais asset maa net asia ae ar eo: ae 350 500 
COHB Harbin 445 Noein weet eee eet eens 3i XEA re uhhuahua.... 310 250 
COM Mukden 425 2000 RENNES... 0026s 0000s «aoe 1500 suadalajara... 250 10 
COTN . Tientsin 480 500 TOULOUSE. 060.2. ccccccccvcees 389.6 2000 pS od tk: res ad Lerdo 250 
: alapa... 475 
ere } Laon 343 15e0 oie ‘ GERMANY XFF CH iitici fy keiers ofa sb css cssane coves 325 
RSC Shang! 342 250 RAMs oie 6-4 ne rare ase -e isso se bso a 566 2000 
VPS3 Victoria. $00 Mite Beis acca cana 1648 $000 MOROCCO = 
xo Tientsin 480 500 BMN PARC cts casei elavgrereaviie-o- 9 387.1 1500 CNO Casablanca 305 25 
Shanghai 342 250 , Hamburg ated sper vcotditarearecsct: Aa 391.6 4000 Rabat. 414 
SNORTED, od 6. cass scale od ose's 1829 
CHOSEN | LA Pangen Bers coscc ai oases. 462.2 25000 a noo eee - 
SODK, Seoul Bale cseat: 357 1000 | LP Frankfort-on-the-Main...... 421.3 4000 PCLL Kootwi 1470 1250 
MR [elas ieee nent een, 9 4000 DO Kootwiik. . 184 25,000 
CUBA MS RENcH terion. is snrcstiod ca 5 1500 H ilversum. 1060 1000 
CMC_ Havana 347 500 BORE. StuttarO rei dick cuerie Gages 1 4000 Scheveningen 1875 2500 
PWIH_ Havana 370 500 SO: C rr ag Bate Hsin aleve eee ese a2 4000 Huizen.. 340.9 
IAZ Guanajay : 275 30 Aix-la-¢ ‘hapelle 55.9 750 1840 
2AB Havana. 250 10 Augsburg. . nine ( 700 NETHERLANDS EAST INDIES 
2AZ Havana 334 30 PROG aio arsco se ea nalewean-e 438.9 800 Soerabz 90 
2BB Havana. . 250 8 Benin coco camneces 475.4 4000 pero 
2cP Havana 80 ( RS ee ee 2525 5000 
2FG Hershey 226 20 EERIE son eis oi ecaios Soe ciia? 32872 5000 1YA Pe aed ee 420 500 
2HP Havana 205 200 EET 77 Rg Rie aoe er nee mae ranger 212.7 1YC Whangerei 250 “$5 
2J5F Mariano 252 15 Mortrmundes .aecciiese ines 283 750 1ZB Auckiqnd:.. 275 ; 
2JP Havana 245.5 _15 LOSS CS aS ae eee ae are 387.1 700 1ZQ Auckland... 253 50 
2JL Mariano 294 14 Ro OIE 5 Son /< Sie wiosssin x s4'* 468.8 750 2YA Wellington. . é 420 5000 
2LC Havana 303 30 LE a eee roan 219 2YK We ‘llington. 2905 60 
2MA Mariano 277 50 Freiburg im Breisgau........ ‘a7 750 2ZA Wanganui. 500 
2MG Havana. . 284 20 G ene Baleierecieato eens ees 326.4 750 2ZM Gisborne. 260 500 
20H = Havana... 300 15 750 3AC Christchurch. 400 500 
20K Havana 350 100 1 4000 
20L Na cata 257 100 750 3YA Christchurch. . 306 500 
— —- or 30 . 4320 pets — = 110 
avana eee * 000 di 
2SW Mariano. .. 274 74 VERNON o..oe:sie:5 106.4066 é:0s0-0%6.6 af 4000 ae a ie 
2TW Havana 270 30 Nurember 340 4000 4ZM Dunedin... 277.8 
avaniz yA < I e 4 d 4 almara 
2UF Macans 228 100 Schiae Rea ie Rea): 22F oo ee 280 
2WxX Havana.. 261 150 I oa ks cauntkeacens aca 236.2 500 NORWAY 
soe aoe : a 7 OSLO  Oslo.... ; one dO e 1500 
2 avana. . ce NM” Fs csesavainaneniini ansisnstonhii(4a0ail(( Q0s01i N0000iT0180411(0 100001108 mene Aalesund. . Sil 
5DW Matanzas 270 70 2 
— on.” 360 100 sa 330.4 1500 
6BY Cienfuegos 260 200 THs listing of foreign broadcast sta- Fredrikstad... . 134.8 750 
6EV Caibarien. . . 250 50 tions of the world, up to the present Natodden..... 411 700 
6HS Sagua la Grande 200 10 i Se i : P Porsgrund 405 1000 
6JQ Cienfuegos. 275 10 listing, is correct, although undoubtedly Roaken: 447.8 250 
6KC Cienfuegos. ... . 240 some changes will be made after going to Stavanger. "277° 6 1500 
6KP Sancti Spiritus ‘ 280 20 press. In many cases, reliable information Tromso 500 
6KW Tuinieu .. ee 368 100 about programs, wave length and power Psonudlielhs «sc os scans wake 243.9 1000 
6LO Caibarien. .. ried 230 of the stations cannot be obtained even 
6MN Santa Clara. 210 20 : PERU 
| Tue 278 from the stations themselves. ORD ADinians charts eases eae 360 1500 
6YR Camajuani . 200 20 = 
7AZ Camaguey . 225 10 IUNIRIUUUUITU! = _. PHILIPPINE ISLANDS 
7BY Ciego de Av ila... 235 20 ; ; KPM Iliolo 400 500 
7EV Camaguey .... 190 KZIB)s_ Manila 260 500 
7F U Ciego de Avila....... . 200 15 HAITI KZKZ, Manila. 270 500 
7GT Camaguey Armanda Vaquer. 195 S HHK Port-au-Prince. 361 1000 | A) eee rere 385 1000 
7HS Ciego de Avila............ 192 15 F N 
7IR Ciego de Avila 193 HAWAII pias POLAND 
7LO Camaguey 230 20 KGU Honolulu. . . pee 7, 600 AXO b por geoas bly ore tee 111 1 pats 
INM —Nuevitos. ... 204 P. GPIB Homolilttys 6c: 5: i516 5 cs0 ers 2074 250 eee gl et +300 
OA... 3s ce J 
8BY Santiago 150 30 HUNGARY Poznan. .. wie 2I8 1500 
8HS Santiago 200 30 MT Budz SO On tale Sie oss 6 2000 WR necale oe cious nea 435 
8IR Santiago vO udapest. Pokies Paatiietdces 050 400 
8KP Caney 180 100 Wee 486 Budapedt..........5.020000 12000 i 
8KW Santiago 250 15 WIRAG Sati Fuatieis 6:66 cis cecctce'es 322.4 500 
Saney.. rs ; 300 100 ICELAND 
suc aati a ee ee re 192 | PIAA List PORTUGAL 30 5 
CZECHOSLOVAKIA | Reviniaudk nc. nce ssn ne so 333.3 500 eNO Mises saree sage cae ea 00 
OKB Brunn.. 441.2 2400 INDIA ROUMANIA 
OKK Kosice cer 2006 | Sean 320 50 eS ER 401.6 
OKP Prague .... 384.9 5000 2FY Bapmibeyiencussss ham ie 387 100 ie 
OKR _ Bratislava... 300 500 2GR Mattes... ..5.0000.000..0+2 400 200 SAN SALVADOR 
KOSICE eee eee 1870 2HZ eR A Spero ne 350 40 AQM Saat SaNVGGOE os 65. oso dscav.0e 482 500 
DENMARK - coe Bee Oe SENEGAL 
Copenhagen. 339.5 1000 VUB Bomb: AES IN eer is aa aie 357.1 SEM GUM Eiano rattan cele aca 300 100 
Kalundborg Iss 7500 Yue Calcutta. 30.4 
Ryvang..... 5so02——ti‘zxUOOOCO!.LUCURUYE— Kalcutta....... eee eee eee Z 
Sees ic ee coon 1153.8 VPB Colombo. F ots eae an 7 | EAJE Barcelona... —— 344.8 1000 
E Mi 420 600 
SUTCH EAST UNGTES 2RN Dublin. nn ty, ol | ee 400 1000 
| (aes 10 6 CCK Cone as once Sa sitns 400 1000 | EAJ7 Madrid. . $28 1200 
peeeeeyee #4129" | . an stian 7 
JFC Batavia. .... 220.7 40 ITALY | EAJ9 Bilbao. re 434.8 1000 
Surabaya 140 500 OO GS” SSE a ae ae 45 : ‘ 462 1000 
Surabaya ..........++++-- 175 1MI Mapas occ enone ee i s- 7000 = 330 1000 
1NA Pe oie donce swiss 6 ese BW) eas Saas 1500 434.8 600 
aa EGYPT Z 1RO BO tas mse a atheae as hor 449 3000 EAJ18 Almeria. .. 320 1000 
SRE CaN Meese one sats 225 esa ohsiotas tia tara ata nnqcers 6000 EAJ19 Oviedo (Cima) 240. 4 200 
EAJ22 Salamanca 500 500 
ESTHONIA JAPAN 3 
TOMN on cee ve esses 408 700 EVAN. “TOKO? ccdee. cus aeeioe cc 375 1000 EAJ25 Malaga... 100 100 
Tallinn... ceeccceceeeees 1200 100 JOBK oo Oe eee eae ae ne eg eee 385 1000 STRAITS SETTLEMENTS 
Oo Nage 360 1000 . 
FINLAND ee ee eS tr jose WN. Wier: 8-7 cosa 330 100 
3NB Tammerfors (Tampe re) -.- 400 250 ema EMCORHIMIAs <6. oiics sien cece 4 353 10000 SWEDEN 
Bjorneborg ........--..-. 254.2 100 JOGK Kumamoto. nae 2000 - 
PECIMINOHOLS, 06.55.35 s:400.0,0:2 500 1000 MMe Gaal... oc go di o10o%-0 0-66 be 390 1000 SASA_  Stockholm..... 454.5 1000 
Oe errs 240 2000 SORR: SaPDOIGs «:00sccc0:s20080 gl a co 000 SASB~ Goteborg.. 416.1 600 
Jacobstad (Pietersarrki) ree 200 SASC Malino...... 260.9 600 
DVUOREVIA § cceccs ccs esas 297 200 we SASD_ Sundsvall... 545.6 600 
rN re 1525 40,000 7LO Naiiobi. erates avece Aetie 35 SASE Boden...... 1190 600 
SS ee See 318 180 400 SASF Ostersund. 720 600 
Mikeli 566 250 KWANTUNG SASG_ Motala..... 1380 30000 
Uleaborg : rhed 230 WOM DACs ioiccccc ccs cece tees . 395 5000 piety oa ol eee ate 8 pee 
RINE s aice so Sucresio «wa ere se <1 y almstad. . 1: 
FRANCE ex Rigas... DATVIA..... 536.3 2000 | Same Mish ig! 388 
FRA  catibnesws sen ceaue . ° .arlskrona ) y 
2BD OCP TEE 297 500 ” SMSN Umea.... 229 200 
5NG Paris... ee hee 340.9 500 eritninneon SMSO _ Varberg.. 297 300 
8AJS Pass. ........: 1780 100 Kuanas... Sunivesia keane 2000 SMTG Kiruna.... 238.1 400 
8GF Strasbourg. . 222.2 250 OVO ca5. ces ans oa die eons 2000 SMTI Orebro........ 236.2 200 
& ."S 
F8GC Paris. 350 500 SMTJ_ Kristinchamn. . 202.7 250 
CFR eer reentrant tear 1750 3000 LUXEMBURG SMTS Saiie..... ; 252.1 400 
FL Paris ee 458 1000 Fy ee er 217.4 250 SMUC_ Eskilstuna............ 250 200 
io i ll eee 238 200 SMUW Linkoping.............. 500 200 
MRD Toulouse 260 1000 | MEXICO SMVV ee eee dett odeaeeirs 275.2 250 
N S737 ae ea 480 | CYA Mexico City.............0.. 300 500 SNMP Gathers. oc ccicscsce cusccece's G04 200 
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Call BROADCAST STA. ze 32 Call BROADCAST STA. ze zs ! Call BROADCAST STA. zo 35 
Letters Location z = of | Letters ocation > 3 o# Letters Location z £ o£ 
S eS as e ae 
ace = a ee | 
SMXG Karlstad 220 6 250 RAI1 BOB. isc as 870 4000 2DE Dundee . 294 200 
SMXO Molmbergt 400 250 | RA12 Voronezh... .. 950 240 | 2EH Edinburgh 288.5 500 
SMXQ_ Trollhattan 278.8 400 RA13 Nizhni-Novgorod &40 1800 2LO0 London Eeergtehern tae 297 200) 
SMYB Boras 230.8 150 RAI14 Rostov-on-Don........... &20 4000 | 2LS Leeds PEN ra 277.3 500 
SMYE Helsingborg 229 200 } RAI5 Sverdlov ks 1050 500 | 2LS SS ONS Sr a nan 252.1 200 
SMZA Ormskoeldsvik 222.2 200 | RAI6 Vel Ustjuk 620 1200 | 2NM Caterham 32.5 
SMZD §Jonkopings 201 3 250 | RAI17 Vladivostok 480 1509 2ZY Manchester........... 384.6 1500 
SMZK Falun 335.3 500 | RAI8 Minsk 860 1200 5GB Daventry ae ; 323.2 25000 
SMZP_Uddevalla 94 4 500 | RA20 Stavropol 550 1200 51T Birmingham...... % 326.1 1500 
Hamar 555.8 zs | RA21 Pomisk 300 150 5NG Nottingham. ....... 275.2 200 
| RA22 9 Samara 900 1200 5NO Newcastle 312.5 1500 
SWITZERLAND | RA25 Orenburg 640 1000 5PY Plymouth 400 200 
HBA Beri 107 1500 | RA26 Astrakham 700 1000 5SC Glasgow . a 105.4 1500 
HBI Gene 760 500 RA27 Pashkent 751 2000 5SW Daventry : 24 
HBZ Zurich 500 1500 RA30 Dneipropetrovsk 525 1000 5SX Swansea 294 200 
HB2 lL ausarne x50 600 | RA32 Novorossisk 1117 4000 5WA Cardiff 353 1500 
HB3 Banel 1000 300, | RA32 Saratoy 120 200 5XX Daventry 1600 16000 
| “pee Koursk .. 575 1000 = Bournemouth 4191.8 1500 
INTS 38 Krasnodar iy BY 1000 6F Sheffield 72.4 200) 
ie | ee — — | RA39_—Gome! 925 1200 CRON) 2 WAAC... 2,.. 294 200) 
rt A PSs 1450 15 100 RA40 Odessa 975 1200 6LV Liverpool sie fear 297 200 
&KR br : 2 | RA41 Vologda &75 1200 6ST Stoke-on-Trent... 294 200 
ees peeRe , ce | RA42 Leningrad 1000 10000 6SW Chelmsford. ....... 24 
RA43 Kharko\ 475 
TURKEY 1700 4000 URUGUAY 
\ngora 1806 6000 RA44 Iver 690 1200 | CWOA Montevideo 428.4 1000 
Osmanicl 1200 6000 RA45 Kiev 775 1200 CWOF Montevideo 300 100 
Stamboul 1200 15000 RA45 Baku 750 4000 CWOG Montevideo. 280 10 
RA46 Petrozavodsk 765 2000 CWOH Montevideo 300 50 
UNION OF SOUTH AFRICA RA47 Armavir 720 200 CWOI Salta 272 50 
J lol * RA49 Erivan 1050 1200 CWOJ Salta 250 10 
B ohannesburg 133 © 900 RASI Ulyanovsk 500 20 CWOK Montevideo 260 50 
WAMG Carpet : 37) 1200 RAS6 Artemovsk 790 1200 | CWOL Monteviedo......... 272 100 
os egies 208 1200 | RAS7 Irkutsk 1100 500 CWOM Montevideo............ 265.5 20 
Pret —_— ae . | RASS Leningrad 150 350 CWON Montevideo 256.5 200 
retvora sad } pet ita sk 350 45 | CWOO Montevideo 294 50 
: : | 67 Yalchik 1070 240 | CWOR Montevideo 350 500 
UNION OF SOVIET SOCIALIST REPUBLICS RA68 Smolensk 330 20 | CWOS Montevideo 380 500 
(Formerly Russia RA72 Smolensk 150 SOO | CWOW Montevideo ere 500 
RAI Moscow 1450 40000 RA77 Stalino 730 1200 
RA2 Moscow 150 500 RDW Moscow 1450 12000 j VENEZUELA 
RA4 Moscow 450 $00 silanated } AYRE Caracas 375 1000 
RA7 Ivanova-Vosnensensk 800 8 i - NG 
RA8 Bogorodsk 750 700 2BD Aberdeen 500 1500 YUGOSLAVIA 
RAS Sevastopol 900 250 2BE Belfast 30060 1 1500 Zagreb 309.2 100 


Foreign Radio Broad 


cast Stations, Includin 


By Wave-Lengths 


g U.S. Possessions 


Ww a os 
Length #2 COUNTRIES AND CITIES 3% 
(Meters) ~§ gz 

ALASKA 
399.8 KGBU Ketchikan 500 
344.8 KFOD Anchorage 100 
225.4 KEIU Juneau 10 
ALGERIA 
310 8DB PN ao Ce hae Meine we 100 
ARGENTINA 
425 LOP a Plata 1000 
400 Lol Buenos Aires 1000 
380 LOX Buenos Aires............ 1000 
361.5 LOV Buenos Aires............ 1000 
348 M6 DURUIORR, . «6. 6k osu sees 10 
344.8 LOR Buenos Aires 1000 
330 LOZ Buenos Aires 1000 
315.2 LOY Buenos Aires 1000 
303 LOW Buenos Aires 1000 
291.2 LOS Buenos Aires 5000 
280 LOU Mendoza 500 
279 F1 Sante Fe 30 
275 H5 Cordoba 100 
B2 Buenos -\ires 100 
270 F2 Rosario. 100 
LO. Buenos Aires 1000 
261.8 LOO Buenos Aires 3000 
253.3 ID3 Buenos Aires 100 
252 LOO Buenos Aires 1000 
236 LO! Suenos Aires 2000 
210 LON NON PRES. sass be wenn s S000 
AUSTRALIA 
1250 6OWF PUM os bona cit Rie la eg 1000 
484 3AR Melbourne 320 
464 2WA Sydney 100 
442 2FC Sydney 2000 
392 §Cl Adelaide 1000 
385 10G Brisbane 1000 
371 sLO Melbourne 1000 
353 BL Sydney 1000 
337 IMB Brisbane 250 
326 2BE Sydney 20 
2GB Sydney 1500 
323 4RN Rockhampton 100 
319 sUZ Melbourne 20 
313 1DN Adelaide 100 
303 IWR Melbourne 20 
297 2VE Sydney 50 
294 IGR lFoowomba 20 
288 2HD PEO sic ica ea wb ew 20 
286 3EO 1 SE Re sae ere 20 
280 2kKY A ee ree ye 300 
278 15M ee Sort ae er ee 50 
275 IM K Bathurst Peta wets 250 
263 2UW DUMMIES. cccnee seeks & 100 
AUSTRIA 
577 VE. Kinser oaaeensenen 
517.2 ORV Vienna 14000 
365.8 Graz 500 
294.1 ee a Oe ee 500 
272.7 ce 500 
254.2 BS cs ini aan satansennee 500 
BELGIUM 
508.5 BAV |. ee ey yee 1500 
294.1 ee IR ee ae 100 
275 Lo ee ae 
265.5 Ea y am 100 
230 ES 
205 WEBS. wc ccccccccevccsccecoe 


Wave = ie , vn P of 
Length «2 COUNTRIES AND CITIES + 
Meters) VU rt £2 

BOLIVIA 
300 La Paz 50 
175 SE oe eran ee 50 
BRAZIL 
600 SkKV ere oe re ee 0 
445 SOAD Bahia 50 
425 Ne eae ear a eee 
400 SQAA Rio de Jancino..... 2.5060 2000 
381 RSR Porto Alegre 80 
380 SOA\ Juiz de Fora 200 
350 SOQAG Sao Paulo 1000 
SOAK Ribeirao Preto............ 
310 SOAB Rio de Janeiro 500 
PERMANTIOO. .~ 5 <5 6 o:a.0.6 2 0:0 
280 SOAI SO a pe eee 10 
260 SOAJ Rio de Janeiro .........s< 500 
240 SOAF Curytiba 8 
225.4 SOBO Sao Paulo 1000 

34 Para 

24 PER Cldtuarsiscawechek nine 

CANARY ISLANDS 
350 EARS Las Palmas. ese aren ee 200 
250 
CHILE 

550 CMAT aes aan iota kb ala ae 200 
400 Walnaraigd.. =... ...s. 50 
360 CMAC Santiago. . caehe isa eae 1000 
345 CMAI CIOROODERON os 5.6 so 0 oe Hers 1500 
320 CMAD DRNEMEMINIIND bois gy kuwiiek ie ows 1000 
280 CMAE SOUNDED Sod ier e kb wale Oe 100 
245 CMAK lemuco 100 

12 Asuncion ‘ 

CMAO Asphetawasta. 5. 56.2% Koes 
CHINA 
800 VPS3 NUR iis cack Nueina xe es 
480 COTN Pientsin 500 
XOL Pientsin 500 
445 COHB PRURMEED 6-5 Sigs a ok Sas ee % 
425 COMK Mukden 2000 
342 KRC Shanghai 250 
RSC Shanghai 250 
Shanghai 250 
300 GOW Victoria 1500 
280 CEC Pientsia [sa ciwe weve 50 
CHOSEN 
357 JODK RII 6 ok caso ae knew aS 1000 
CUBA 
376 PWIH Ce ee ee a reer 500 
368 6KW RUIN Go Serie, ok aia pw ele ace 100 
360 5EV SR oss 5 Saco ear couG 100 
350 20K PRM Sa a2 oe Sern is tence bse A 100 
7SR - NS Oe ee eee 300 
347 CM¢ Havana Serre re 500 
334 2AZ SONNE i gas cca eh Swe ws 30 
326 2RK ae eee ee 50 
325 6LO POOR E OT re 250 
303 2LC Havana ar ee ee 30 
300 20H 0 ER Cree 15 
8LC RN he re a 100 
294 235i. EIR ooo sina gate es pe 7% 
284 2MG eee 20 
280 2CP es us 5 a eee ka san 10 
6KP Sanct? Spiritus. ...........< 20 
278 OXJ eS pa nib ee eh 


Length = © P e- 
Wave Ce COUNTRIES AND CITIES a 
(Meters) Os ez 
277 2MA Mariano 50 
275 1AZ Guanajay 40 
2XX Havana 10 
6JQ RCMISNAA SHIMON cco 4” oS sc eh 1a vac 10 
274 25SW | Pee Seer eee 133 
270 2TW NN 8 5 irae 0s a ahon-e 0 30 
5DW ES a rrr 
264 7NM Nuevitos 20 
261 2wWX Havana 150 
260 oOBY Cienfuegos 200 
257 20L Havana 100 
252 2JF Mariano 15 
250 2AB Havana 10 
2BB eee ee 15 
6OEV Caibarien 50 
SKW DEO ES ne en nae 15 
245.5 JP oe SE OP ea rn 15 
240 OKC REINO. Os oa ots. Kibie emiy 
235 7BY Ciego de Avila 20 
230 2XA Havana. Seta wie See we 200 
7LO DUOMO Soc oo. oso 5d. ce 20 
228 2UF Havana. Resa eeee ee eee 100 
226 2FG Coie ui ee Soa aes 20 
225 7AZ | ee aa ee 10 
211 2SE Havana ee 10 
210 OMN LS re renee 20 
205 2HP Sr Se ee erer 200 
200 oHS Sagua la Grande......... 10 
oYR Camayuant.......s0.4.. 20 
7FU Ciego de Avila... 15 
SHS Santiago Soni wise aces Th 
195 7GT Camaguey Armanda Vaquer 5 
193 7IR Ciego de Avila 15 
192 7HS Ciego de Avila é 15 
190 7E\ Camaguey ; 
RIR Santiago 20 
189 RKP Caney 100 
150 SBY ne oe ane aren 30 
CZECHOSLOVAKIA 
1870 Kosice... 
441.2 OKB Brunn... 2400 
384.9 OKP Prague... 5000 
300 IKR Bratislava. 500 
263 OKK Rosice...... 2000 
DENMARK 
1535 Kalundborg 7500 
1153.8 Soro 1500 
1150 Ryvang 1000 
339.8 RRB PPNUR AIOE 5.5 cic! cue ters cs5.0'90s 1000 
DUTCH EAST INDIES 
310 ANE Bandoeng ae amare 6 
220 FC Batavia. 10 
175 oe a rr 
140 SUANIUNNMIRIN i. 0-6 oa po ww iste oe 500 
ANH AEMIAVOL: 656505 sae eae oasis 
EGYPT 
225 SRE MORO. Cuca ae eee Coreee 
ESTONIA 
1200 BM OUUNNs =< 25cm casas anes 100 
408 RO aks as oka ceases 400 
FINLAND 
1525 I 35 e.o-4-k Sas eiw bce doers ea ale 40000 
566 Mikeli...... gevaudcmelaon axe 250 
500 RECOM NONR es isha. .sin wae aes 1000 
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w i] 2 
ave =6 os m4 e ° 
Length ‘+ COUNTRIES AND CITIES 3% 685 $3 Ww 6 : 
= Leneth 2 COUNTRIES AND Cl $ _— os 
oe. Se as (Meters) U% TIES 3% Length ‘2 COUNTRIES AND CITIES $= 
= S$ az (Meters) 7 Fy 
= a 
400 3NB Tammertors (Tampere) 250 : 
318 Lahtis.... » aoe. : 180 LUXEMBURG 294.1 SMZP Uddevalla “500 
297 Jyvaskyla............ i 200 217.4 LOAA Eenxemibure: =. <<. esos nes 250 278.8 SMZQO Trolhattan i 
ans Jacobstad (Pietersarrki) . 200 te ts 275.2 SMVV\ Norkoping. 2 50 
254.2 Tborneborg : 100 MEXICO 272.7 SMSI pe oa ill 160 
i eaborg. . 250 549 CYY id: 7 2 Malmc 
340 Uleat 2 Y Merida 100 266-9 falmo. 600 
Helsingtors 2000 475 CYR Mazatlan. | SUNG ed | ROR a= =SMTS a sae 400 
Walere eee noe cmrines 750 XFC Jalapa.. : . : 250 SMUC Kskilstuna. 200 
425 CYO NradcoG ity ae see 100 238.1 SMTG Kiruna.. 100 
FRANCE 400 cy¥7 Mexico City MEA: 2000 Pn ee BL Orebro. .. 200 
1780 8AJ Barig.. im 100 CYL NicEiron City cs csc ances - “500 — a Beet. 150 
1750. CRF Paris... .. a < m Mexico City.............. 100 eC Heliie aa 
480 YN Lvon ; : 1000 350 CXE MiemiGe Clty... 5. ck ccelocs 500 22 SMYE He ‘Isingborg 200 
458 = FL Parig...... 1000 Meret ray ec oer cit 50) a a ees 200 
419 Bordeaux... even mene ™ Fe Mexico City.............. 500 74 sae) Cee oo 
G origi 30 XFF Chi t ‘ . MES! almstac 2 
iis Gren able. sesinisaes’ ake 322 CvO MEM oe ee 204.1 SMXF Gavle..... 200 
; »nt-de-Marsan .. 300 “vy J vseeee 100 202.7. SMT Cristi 350 
389.6 Toulouse 2000 312,00 CYU Pueblo... cs 100 zers =SMzD 0 Jonkupinan +4 
350 egg ea a 20 311 CYS Monterey Rares 50) a SMZD Jonkopings 50 
a 5NG Parig......... fein : 500 300 so Chihuahua aches 250 . SMSM Karlskrona. : 200 
8 Paris. Ras wg as Y f Mexico City ee 500 
300 Marseilles datos: sean 275 CYB Mexico City 300 1000 = HB3 ee 
297 2BD Agen, rae. 500 265 CYF Oaxaca s 100 850 HB? 300 
294 Rennes . . bones £500 250 CYD Vera Cruz. . an S00 760 HBI 600 
290 YR yON es oes: : Agate 2 SOO EA Guadalajara ve 10 500 HBZ 300 
285 Limoges. . ase 500 Xx Ciudad Lerdo 407 HBA ‘can 
267.3 5 a 3 eek 500 225 ': { ‘Torreon. Ls 1500 Se BOT ee ee ee es 1500 
260 MRD Toulouse At ne : 1000 20 ‘Z Tampico : 20 : 
249 Nimes.... see Sis ae IEORUPRON cso 55 ota wieiace:4 04 1850 TUN 5000 
246 Juz ee sl e 500 = - ue 100 
246 a MOROCCO 45 TUA 8... 100 
238 2 FPTT Paris... ee. OO 414 Rabat.. ees a 42.8 8KR Constantine. 
, WEGHUOCHEE. 6.05 ...0c8 se. ee 200 305 CNO Casablanca: cs. .cs.koccee 25 TURKEY 
222.20 8G) er er ——— -)l””0””—™UCllCU es : 1806 Angori : 
= Fecamp ie PENS NETHERLANDS 1200 Ouanek — 
siarritz Repeats 250 1875 s am + 
180 Banani ae ae 500 1840 — oon Picks este eyeveieisiete 2500 Stamboul... 15000 
Huizen.. . Peeerees ge = UNION OF SO. AFRICA 
GERMANY — HDO Hiiversum <: 1000 398° ” een 900 
2525 Berlin ( Huizen 372 ‘ie Camsuaes i 
2 foe oma... ni 184 = =PCLL — Kootwijk...........-...+. 25000 SS _— 
— ans in Breisgau ee) | NETHERLANDS EAST INDIES gO sap a0 
gs Breiburg ga... 750 90 sett egpaegameurname UNION OF SOVIET SOCIALIST REPUBLICS 
Augsburg. . : aS 700 , Coe sean) 
Hanover anne: ) i" NEW ZEALAND 1700, RA43 Kharkov. 4000 
536 Mainich pe tae 4000 500 QZA Ww anganui 1450 RA1 Moscow. 10000 
475.4 Berlin. .. IiI5D 4000 420, «1VA ANNAN ss ic ts ee 500 111 RAS Fr psentte a 
468.8 Elberteld Sia 750 VA Wellington ee 7 RA32 Novorossisk 4000 
462.2 LA Langenberg.. 25000 400 3AC Christchurch ; , "500 can yet te ee 500 
455.9 ris ree = 380 4VA eine ie os : ro 70 RAG67 Nalchik. 240 
438.9 Berlin .. 800 300 47B Oi ee 1050 RA49 Erivan, 1200 
421.3 LP iranutore onthe Neat 4000 295 OVE Wellington note eS 6O = RA42 Leningrad 10000 
391.6 iA Hamburg... . ‘2 4000 280 22K Palmerston. ........000000. co )OORAD? nara aoe 
ae cena ey ee ‘ — 277.8 47M Brat Sm : Scamereeticd 950 RA12 Voronezh 240 
. BMN Bremen bee aa MS 275 1ZB Auckland. eon 300 a poms 1200 
374.1 OKP Stuttgart... “2 2) 4000 260 2ZM Gisborne Re. bp SEO) si ae Sevastopol 250 
361.9 MR Leipzg..... nee” 253 1ZQ Auckland : "30 RA22 Samara. . 1200 
326.4 Gleiwitz. 00 fe nt a EO 25200 421, Dunedin . ome OORAAL oe: pi 
321.2 Breslau ities, elects | ae SOUND 250 «1YC Whangerei 15 Sco ORAIE na “pele 
283 Dortmund. ee + é 750 ip a ae area, Pe Lae Minsk, eT an 1200 
280.4 Koenigsberg R eleracera ss) NORWAY ese nai ena ton , gat £S00 
272.7 : Bansiens eases ee 511 Aalesund oa oo Rostov-on-lon 4000 
265.6 MS_ Muenster... . A retort . 1500 500 ESTs i ee ee 790 RAG — = 
—” SMNOQ Cologne. .... mente a Ate, CAD 447.8 Rjuken 05) a. ae ane movsk 1200 
BE ro ccc eckt a 434.8 Fredrikst: eke 7 AAC i a 
aa. ie 580 411 a Baan = fang pe Petrozavodsk 2000 
40 Nuremberg 4000 405 Porsgrund....... “* 4006 7 RAR Eset 2 = 
236.2 Stettin......... - 500 370.4 OSLO Osl ade } ™ foe ee a 
230 Schoerbeek ‘ a. Bergen ; io hs RAT? a poe 
219 Flensburg. : Retsen: ‘ 1501 730 RA77 1200 
204.1 Kaiserlautern............4. 4000 277.6 Stavanger 1300 700 A2G Astrakl G00 
=e A2 strakhan. 
ads 243.9 Peoethiem...........2222. 1000 690 RA44 Tver... Mop 
361.2 HHK PoOrt-au-PHaces os 6 scs-s 53s 1000 PERU 620 RAio Val et 1300 
semase 360 OAX Lima..... ne ee ee ps aye Koursk. . 1000 
vere A20 Stavr I. 
270.1 KGU Honolulu. . eee 600 PHILIPPINE ISLANDS 525 RA30 Dnie aut “trovsk. . toon 
2 3 Pe) | aoa 250 - eae lliolo. . aes 500 aoe re ene ar. 1000 
“ -ZRO Manila. ( ASI Jlyanovsk... x 
HUNGARY 270 KZKZ Manila. = 480 RA17 Vladivostok 1500 
1050 =MT2 Budapest . << 460 260 KZIB Manila. ’ 500 475 RA4S Kharkov. 1000 
555.6 MT1 Budapest 2000 tea te Serta eae 450 RA2 Moscow... . 500 
MT3 MN soos asa ag sien ehs ayate 12000 POLAND 420 Le ) Moscow. . . 300 
1111.1 x “ne ASL Saratov...... 2 
ICELAND > AXO b gy nt edracontete 8000 350 RA64 Petropavlavsk “48 
333.3 BN oe oe bes es 422 aceon é snus 330 RAO& Smolensk. 20 
192 G2SsH Akureyri. Krakow 13 tas ao —— 150 
INDIA 270.3 Poznan 1300 ss RAG Fyre eee 400 
an. Miss oe wee ean ae 7] Leningrad. ; 350 
800 \PB Colonibo......5.0.. PORTO RICO UN 
400 20K M adras Cea caso ames; $2244 WKAQO San Juans... 6 cae cisisieee 500 1600 5XX ITED KINGDOM 16000 
2F Ue or Seceracey 500 2BD srdeer 5 
370.4 7CA pe MO is bocis o erae eo aiaversie nies 3000 PORTUGAL 491.8 éBM panne pee 
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This Laboratory Instrument 
Has Many Uses 


OYS of today may be intrigued 
by more modern and more ex- 
pensive playthings; but what 
father of such youngsters does not 

recall how he once prized, or longed to 
possess, that mark of youthful affluence— 
a “combination” pocket knife? 

Memory fails to bring back all of the 
things that this strange-looking blend of 
tool box, manicure set, surgical kit, etc., 
could be made to accomplish. But equal 
to almost any juvenile task were the 
large, small and middle-sized blades; the 


screw driver, chisel and file, the cork- 
0001 MFD. 
OPTIONAL 
: COne 
YELLOW. 
| WIRE 
oe - RED 
<BACK WIRE'S WIRE 


The circuit diagram of the multi- 

unit when used as a_ short-wave 

adapter, connected by means of the 

cable-plug to the detector socket of 
a broadcast receiver 


screw, bottle opener, nail puller, scratch 
awl and divers other appliances. 

Mothers of the time when such treas- 
ures flourished would attest to their de- 
structive influence upon pockets of pants 
or overalls. For it was difficult to make 
one handle contain all of the tools hinged 
to it; hence, a lot of projecting points 
and edges. 

And now the boat-building, whistle- 
making, initial-carving boys of yesterday 
are the radio owners and experimenters 
of today, with the urge as strong as ever 
to make or make over things. Chiefly 
different is the sort of combination in- 
strument they need to make new receiv- 
ing sets. or to make old ones newer and 
better. 

To be sure, it is slightly larger than 
pocket size. and its contents are coils, 
condensers, wires and things, rather than 
tools. But just as capable of delighting 
the boy of today and yesterday is the 
radio device described here, with its al- 
most unlimited number of circuit varia- 
tions. 


A Many-Purpose Radio Device 


To mention only a few, this unit con- 
stitutes at will a one-tube set for either 
broadcast or short waves: a short-wave 
adapter or converter to operate with a.c. 


By George W. Walker 


R. WALKER, of Vic- 
toreen fame, is the de- 
signer of the very versatile 
unit which is described here. 
Undoubtedly, to the experi- 
enced experimenter many 
other uses besides the few 
which are explained here will 
suggest themselves. 

The serviceman, the labora- 
tory research worker and the 
dyed-in-the-wool set builder 
will find in this veritable Jack 
of All Trades just the device 
which will make his work 
simpler and more accurate. 


or dc. receivers; a radio-frequency 
oscillator, modulated or unmodulated; a 
pre-amplifier or ‘booster’; a wave trap, 
wavemeter, crystal receiver—and all 
within the compass of 5 x 7 x 3 inches. 

Although termed “the unit of a dozen 
uses at the cost of one,” it is difficult to 
realize how much has been crammed into 
this small device. Proof is found in ac- 
companying photographs and diagrams, 
and this description of some applications. 

It will be seen that flexibility is 
achieved by making almost every part of 
the circuit readily accessible. Con- 
densers, choke, etc., can be included or 
shorted out, tuning capacity increased, 
wavelength range altered, regeneration 
added or eliminated, merely by changing 
connections at the binding posts, or by 
shifting coils. 

In this era of short-wave transmissions 
in both voice and code, attention natur- 
ally is attracted to such a unit by its 
ability to tune in stations below the range 
of broadcast receivers. This it accom- 
plishes either alone or when plugged into 
the detector socket of a set, to take ad- 
vantage of the audio amplifier. Such use 


If you need a modulated radio-fre- 

quency oscillator for testing the tun- 

ing range of a receiver, or condenser, 

coil combination then the unit is con- 

nected according to the above cir- 
cuit 


is illustrated in the diagram Fig. 1. Power 
for the unit is drawn from the receiver. 
One of the coils furnished with the unit 
will cover a band of about 15 to 95 
meters. This is the popular short-wave 
band for broadcast and amateur stations. 
The other coil furnished covers the 
broadcast band of 200 to 550 meters. 
While a coil to cover the 100 to 200 
meter band is available, it is not included 
as part of the unit. 

Types of tubes that will perform effi- 
ciently include the 226, 201A, 199, 112A, 
222 anda 224 screen-grids, and the high 
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For an unmodulated radio-frequency 
oscillator the multi-unit is connected 
as shown here 


mu 240. Due to the extreme flexibility 
of the multi-unit it may be used with 
either a.c. or d.c. receivers. 

Perhaps even more fascinating than 
picking up short-wave programs and code 
messages is another use of the multi- 
unit. Assume that the receiver with 
which it has been working doesn’t seem 
too efficient. If it is of the single-dial 
variety, the trouble may be that the 
radio-frequency stages are out of step, 
or in more technical terms, off resonance. 


As Oscillator and Set-Tester 


What can the unit do about this? Why, 
a lot, if it is connected as a radio-fre- 
quency oscillator. Putting this in an- 
other way, it is made into a miniature 
broadcasting station. As such it sends 
out a modulated or unmodulated wave of 
controllable frequency to which a receiv- 
ing set will respond, just as it does to 
programs in the air. The circuit used is 
shown in the diagram, Fig. 2. 

With the dial of the oscillator adjusted 
to about midway of its scale, tune the re- 
ceiver under test until a squeal or whistle 
is heard. This indicates that the oscilla- 
tor is functioning. 

Now attach one side of the .0001 mfd. 
fixed condenser furnished with the unit to 
terminal “G,” along with the grid leak 
and condenser. Disconnect the antenna 
from the set, and run a wire with a spring 
clip to the free end of the condenser. 
Then attach the clip to the antenna post 
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of the set under test. 

The tone of the oscillator will then be 
audible in the loud speaker. When it 
has been peaked carefully by tuning the 
receiver dial, make note of the scale read- 
ing. Then shift the clip from antenna 
post to the plate terminal of the first 
radio-frequency tube socket, retune the 
receiver, and again note the dial setting. 

Repeating this process with each radio 
frequency stage, that one that is off reso- 
nance can quickly be detected, and cor- 
rection made so that, regardless of the 
position of the clip, settings of the re- 
ceiver dial are uniform. 

Reversing the procedure just outlined, 
the oscillator can be calibrated by tuning 
the set to a known broadcasting station, 
then putting the oscillator in resonance 
with the receiver, and noting the oscil- 
lator dial setting. 

Suppose that the station is WLW, Cin- 
cinnati, which broadcasts on 700 kilo- 
cycles, and that the oscillator dial reads 
60. Then this setting will always cor- 
respond to 700 kilocycles, and stations in 
that channel will be picked up by tuning 
a receiver to the oscillator when its dial 
is at 60. 

After several stations at various points 
in the broadcast band have been logged 
on the multi-unit when it is used as an 
oscillator, it will function as a wave- 
meter. And if a graph be prepared with 
its curve running through the plotted 
positions of these stations. the places at 
which others should come in can be de- 
termined quite accurately. 

It might happen, for example. that a 
new receiver was being tried out for DX, 
and that its dial was not sufficiently ac- 
curate to make sure of KFI’s presence or 
absence. With the oscillator set at 640 
kilocycles and the receiver tuned to it, 
Los Angeles would be heard if within 
range. after the oscillator had been shut 
off. 

For portability and convenience, the 
unit can be powered as 1 radio-frequency 
oscillator by a 4% volt “C” battery light- 


Simple indeed is the appearance of 
the inside of the unit. All manner of 
connection is possible because of the 
availability of the various parts of the 
circuit through the binding posts ar- 
ranged along the top of the panel 


Here is the multi- 
unit ready _ for 
short-wave recep- 


tion. The broad- 
cast coil, fitted 
with a_ standard 


four-prong base, is 
to the left as is the 
cable-plug for use 
in connecting the 
unit as a_ short- 
wave adapter 


ing the filament of a 199 tube, and a 22 
or 45-volt “B” battery for plate supply. 

Such are only two of the many uses 
for the radio-frequency oscillator into 
which this unit can be so easily con- 
verted. 

Short-circuiting the grid leak and con- 
denser, as shown by a dotted line in the 
diagram, Fig. 3, gives an unmodulated 
note for special purposes. Another range 
control is the fixed condenser that can 
be cut into or out of the tuning circuit. 

The result of using the multi-unit as a 
pre-amplifier or booster with a broadcast 
set is, naturally, increased range, selec- 
tivity and volume. The device then 
serves as an additional stage of radio- 
frequency, with or without regeneration. 

The operation is the very simple one of 
plugging into the first radio-frequency 


_ nect to post No. 1. 
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A Handy R. F. Amplifier or 
Short-eWave Adapter 


socket of the receiver, then tuning the 
unit dial with those of the set. 

Of particular interest is such employ- 
ment of the multi-unit by owners of sets 
of the older vintage, with good amplifiers 
and speakers, but perhaps only a stage 
or two of radio-frequency instead of the 
three or four that are common now. 

The logical thing, then, is to add a 
stage, and since putting it inside the 
cabinet would be difficult if not impos- 
sible, a small external unit that is easy to 
connect and tune is the thing. And the 
multi-unit makes use not only of stand- 
ard radio-frequency tubes, but the more 
efficient screen-grid types as well. To 
facilitate the extra connection, a tube 
cap clip is provided. 

Balancing to prevent oscillation is ac- 
complished by means of a midget con- 
denser. And the same instrument pro- 
vides any degree of regeneration up to 
the “‘spilling’ point. Thus the pre-ampli- 
fier can be kept “hot” at all frequencies. 

Perhaps the owner of a broadcast set 
is troubled by broad tuning that permits 
locals to monopolize too much of his 
dial. With a multi-unit he has two 
remedies; either to use it as an additional 
radio-frequency stage, with a gain in 
selectivity, or to connect it as a wave trap 
in various ways. Tune the trap to the 
unwanted station, the set to the wanted 
one, and there you are. 

Directions for using the unit cannot 
be given in detail here. But to illustrate 
the simplicity of connecting it in different 
ways. here are instructions for employing 
it as a short-wave adapter or converter 
with a direct current receiver. 

“Connect red wire of adapter plug to 
binding post No. 7, black to No. 2, yel- 
low to No. 6. Remove detector tube 
from receiver and insert in socket “T” of 
unit. Insert plug in detector socket of 
set. Remove antenna from set and con- 
Fasten ground wire 
to post No. 2. All tuning is done with 
the dial of multi-unit. 
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What Is an Audio-Frequency Amplifier P 


N Lesson No. 2 was described the 

action of detection or rectification 

performed by the detector tube and 

its associated circuits. It will be re- 
membered from this previous lesson that 
the character of the incoming signal, com- 
posed of radio frequency alternations or 
oscillations, was changed, through the 
action of the detector tube so that a vari- 
ation in the strength of the current in the 
plate circuit of that tube was produced. It 
was this varying current, which, passing 
through the windings of the small electro- 
magnets in the ear-phones, produced the 
sounds which we recognized as speech or 
music. 

As described, this varying current was 
not of an alternating character, but was of 
a direct, pulsating character. That is, the 
current flowed constantly in one direction, 
the sound being produced through the 
medium of the ‘phones by virtue of the 
changing, varying strength of this cur- 
rent. It is important to remember this, 
because it has a direct bearing on the 
following description of the theory of 
operation of an audio-frequency amplifier. 


Magnetism and Electro-Magnetic 
Induction 


There are certain metals which pos- 
sess the property of attracting to them 
scraps of iron or steel and are known as 
artificial magnets. A substance naturally 
possessing this property and found in the 
earth is known as lodestone, and if a bar 
of hard steel is rubbed with the lodestone 
the steel will become magnetized and is 
then an artificial magnet. Simple experi- 
ments will prove that the strongest force 
of attraction exists at the ends of the 
magnetized bar, and are known as the 
poles. 

This stronger force which exists at the 
poles can be very well illustrated by plac- 
ing a piece of paper over the bar magnet 


Lesson III 


EREWITH is presented 
the third Junior Radio 
Guild lesson. It explains in 
simple, understandable terms 
how an audio amplifier works 
and describes in detail the 
construction of a_ two-stage 
audio-frequency amplifier 
which is to be added to the 
single-tube tuner unit de- 
scribed in last month’s lesson. 
In this first series, consist- 
ing of five lessons, the various 
diagrams and sketches are 
consecutively numbered. 
Thus, the first figure in this, 
the third lesson, is Fig. 10. 
To gain a comprehensive 
idea of the general construc- 
tion of the five-tube receiver, 
part by part, it is well to com- 
pare the present lesson with 
its various sketches and pho- 
tographs with those which 
have already been printed. 
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FIG. {{ 


If two magnetized bars are placed 

with similar ends together, as shown 

at the top, there will be a repelling 

action; if unlike poles are placed 

together they will attract each other 
(bottom) 


‘FIG.10 


In a steel bar which has been magne- 

tized, the lines of force, if they could 

be seen, would shape themselves into 

the pattern shown above. The arrow- 

heads indicate the direction of flow 
of these lines of force 


and then sprinkling iron filings on the 
paper. The filings will be seen to assume 
a definite pattern on the paper, more 
filings accumulating at the ends than at 
the middle. This pattern shows the gen- 
eral direction of the magnetic force and 
indicates that the space about the poles 
of a magnet is in a state of stress or 
strain. The space occupied by these mag- 
netic lines of force is termed the mag- 
netic field, and the total lines of force 


‘ found in this field are called the magnetic 


flux. See Fig. 10. 


Bars of steel so magnetized and left to 
swing freely or pivoted will point to the 
north magnetic pole, like the needle of a 
compass. The end which does point to 
the north is known as the north pole of 
the magnet, while the opposite end is the 
south pole. 

Experiment will prove that if two mag- 
netized bars of steel are brought close to- 
gether, with the north pole of one near 
the north pole of the other, there will be 
produced a distinct repulsion. This is 
also true if both south poles are brought 
together. On the other hand, if a north 
and a south pole are brought near each 
other, there will be noticed a distinct at- 
traction. This phenomenon gives rise to 
the observation that like poles repel, while 
unlike poles attract. See Fig. 11. 

Now if we wind a coil of wire and at- 
tach to the two coil terminals some in- 
dicating device, such as a galvanometer 
or other sensitive meter, and then thrust 
the bar magnet within the coil, a move- 
ment of the needle on the indicating de- 
vice will be noted. This movement or 
deflection is only momentary, the needle 
coming to its former zero position when 
the bar magnet is held stationary within 
the coil. When, however, the bar is 
withdrawn from the coil, another similar 
deflection of the needle is noted. What 
has happened is that the magnetic lines 
of force, or the flux of the bar magnet. 
in cutting across the turns of the coil, in- 
duced in the coil a current which caused 
the meter to indicate it. 

If over the bar magnet is wound a coil 
of wire, with its ends connected to a bat- 
tery or other source of voltage supply, 
then the whole is known as an electro- 
magnet. Now, if this electro-magnet is 
thrust within the first coil, a greater de- 
flection of the indicating meter will be 
reproduced than when only the plain bar 
magnet was used. See Fig. 12. 


When the circuit of an electromagnet 

is closed momentarily a current will 

be induced into another coil located 
in close proximity to it 
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However, as before, the deflection will 
be caused only when the electro-magnet 
is actually being moved through the first 
coil, but not when it is at rest. From 
this it will be observed that a current in- 
dication is obtained only when the electro- 
magnet is moving through the coil, there- 
by inducing in it a current. When the 
electro-magnetic field surrounding the 
electro-magnet is stationary, then no cur- 
rent is induced in the second coil, but 
when the electro-magnetic field is in mo- 
tion the magnetic lines of force or flux of 
the electro-magnet are acting upon the 
second coil, thus inducing therein a cur- 
rent. 

Now the flux of the electro-magnet can 
be made to move in several ways. Either 
the electro-magnet itself can be made to 
move or rotate so that the lines of force 
which are set up cut through or cross the 
turns in the indicating coil, or the con- 
nection to the battery supplying voltage 
to the winding about the electro-magnet 
can be periodically opened and closed, 
thus causing the flux or magnetic field to 
rise and collapse about the electro-mag- 
net. 

This entire action can be amplified or 


Here is the JRG receiver with the 
two-stage audio channel added to the 
tuner, described last month 


Below is given the complete schematic 
circuit diagram of the two-stage audio- 
frequency amplifier described in these 
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FIG.13 


to the existing apparatus. The core would 
then take the place of the bar magnet, 
the first coil being wound on one of the 
legs of the core, with the second or indi- 
cating coil being wound on another. This 
entire collection of apparatus would then 
resemble a transformer, consisting of a 
primary coil (the one with the battery 
attached to its terminals), a secondary 
(the cne with the indicating meter at- 
tached to its terminals) and a core. 

As has been explained, if the connec- 
tion in the battery or primary circuit be 
closed, then a momentary reading or de- 
flection on the indicating meter will be 
noted only for that fraction of a second 
which is taken by the lines of force set up 
by the primary circuit to completely 
thread their way through the secondary 
coil. During the time the connection is 
closed there will be no deflection of the 
indicating needle because the flux or lines 
of force are stationary. However, when 
the connection is opened, a deflection sim- 
ilar to the first will be noted. 


The Audio-Frequency Trans- 
former 


Now, if in place of the constant cur- 
rent flowing through the primary from 
the battery, a current varying in strength 
is applied to the primary circuit, then 
the electro-magnetic field set up by the 
primary will vary in accordance with the 
variations in the strength of the current 
flowing through the primary, thus caus- 
ing a varying movement of the flux which 
is threading its way through the sec- 
ondary. 

Previously it was observed that when 
the connection to the battery circuit was 
closed, a deflection in one direction on the 
meter was noted, while when the con- 
nection was opened, the deflection was in 
the opposite direction. This was caused 
by the rising of the flux when the con- 
nection was closed, causing a deflection in 
one direction while when the connection 
was opened, thus allowing the flux or 
magnetic field to collapse, the current in- 
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duced in the secondary was in the opposite 
direction, thus causing an opposite de- 
flection. This rise and fall of current is 
quite important to remember, because it 
is necessary to keep it in mind when ob- 
serving what is taking place when, instead 
of the make and break of the current by 
opening and closing the battery connec- 
tion, a varying direct current is applied 
to the primary. What happens in this 
instance is that the varying flux set up 
by the primary circuit induces in the 
secondary circuit an alternating current of 
greater voltage than that originally found 
in the primary circuit. This step-up is 
caused by the fact that the secondary 
coil has many more turns than the pri- 
marv; in fact, this step-up is a function 
of the ratio of proportion which exists 
between the primary and secondary. If 
the latter has five times as many turns as 
the former the ratio is said to be 5 to 1. 

Observe now that after applying an 
alternating radio frequency signal to the 
grid of the detector tube and then rectify- 
ing or detecting it so that we could em- 
ploy the audio frequency variations to 
actuate a pair of phones, we are now ap- 
plying this pulsating direct current audio 
frequency signal to the primary of an 
audio transformer and obtaining at its 
secondary terminals an alternating current 
signal, enlarged by virtue of the ampli- 
fying characteristics of the step-up trans- 
former. This alternating current signal 
cannot be compared to that originally 
absorbed by the antenna because the an- 
tenna signal was of a radio frequency or 
inaudible nature, while this which we now 
have is of an audio frequency or audible 
nature. 

As a simple comparison, the action of 
the transformer in performing the task 
assigned to it can very well be likened to 
the cutting of a loaf of bread. You can 
have your bread, and even go so far as 
to place the knife upon it, but, unless you 
give motion to the knife, moving it back- 
ward and forward, there will be no cut- 
ting of the bread. It is the same with 
a transformer. You can have the two 
windings, the core, and the current in the 
primary circuit, but, unless this current is 
varying in nature to cause a setting up 
and collapsing of the magnetic field, there 
will be no current induced in the sec- 
ondary circuit. When the current in the 
primary remains constant, then a station- 
ary flux or magnetic field is set up, but 
no current is induced in the secondary. 

(Continued on page 354) 
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1930 Styles and Specifications 


INI 


for Receivers and Speakers : 


i 


= N the following pages are grouped repre- 

sentative illustrations of new model re- 
ceivers, chassis, cabinets and speakers; showing 
the variety and trends in design provided by 


manufacturers. 


= oS 8 8 


N tabular form, also, are given the essential 
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facts as to number and types of tubes for 


as many receivers as this information was avail- 


MM 


able, at the time of going to press; as well as 
the characteristics of leading makes of loud 


speakers. 
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1930 Styles «~ Specifications 
fr Receivers «« Speakers 


Above, Stromberg-Carlson Tel. 
Mfg. Co. console; below, La- 
fayette Duo-Symphonic 


Above, Graybar 
Electric Company ; 
at the right, Co- 
lumbia Phonograph 
Company; below, 
Trav-ler Manufac- 
turing Company 


Center of page, top view of La- 
fayette Duo-Symphonic; imme- 
diately below, Balkeit chassis, 
Model C (Fansteel Products, 
Inc.); lower left corner, Zenith 
chassis with push-button tuning; 
directly below, Bremer-Tully 
chassis 


SES 
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Model NUMBER AND TYPE OF TUBES | Model NUMBER AND TYPE OF TUBES 
Manufacturer Number FF. DET. ist A. F. 2nd A. F. | Manufacturer Number R.F DET. Ist A. F. 2nd A. F. 
A-C 8 } Eveready NOs.34 , > 
Dayton 9960 National oe ee : be both Pwo “71 
~ Ge bY 9970 Fin ~ a Ty 15 | Carbon Wo. 33 J 4 2d 2d Push-Pull 
Co. 4990 aie saad we Co., Inc. No, 34 
9100 
QORG New “40” } " sae 
Series with 4 2 ‘Sake Two "45 
Acme KH Three 27°27 7 Two “45 Two *45 ; 2 27 Push-Pull 
tome Lele ‘ "45 Push-Pull 
VW ( ( onsol Iwo ‘45 
\-( 7IA New “50” Pwo ‘45 
Series Screen | + 7 27 Push-Puil 
Amrad Grid 
lmerican Three } 27 Two ‘45 
Radio and Federal 1.-36 Pisres + | "27 Two '+5 
Research Corp. Federal Radio 1-46 : ‘ 
Cor poration \M-4i Piire 7 
Apex No. 36 I fe ” "7 "26 es | \1-46 
lt’. 8. Radio No. 50 : sis x 
& Television No. 55 iA Fada 0 Piaree '27 27 27 Two: ‘71. 
¢ No. 89 Four °26 i Iwo ‘71A i, 285 ae, 5 wo 24 oe Two ‘45 
No. 60 Pwo "4 ses 20 Two °45 {ndrea, Inc. 35 we 
No. 70 Three ’24 = 75 Phiree "24 we Two ‘10 
) cs ia 6 os 
Atwater *‘Freed’’ 55 Iv 26 26 Two ‘7! 
Kent pa Freed- 
tins ' Two "45 . 
iéccaler Kent 97 97 Push-Pull iisemann 7 
mrs. ©. 9 Four *2 27 “$7 Two “45 
”» 
a a 
. , - ’ ’ ae wid +5 
Balkeit Console hour 27 27 27 Two 45 Gilfillan Resistance Resonated 
rs nsteel , (| Phree °27 ros., Inc. On be 7 "24 Coupled Primary 
roducts, £) 
Graybar 311 
Bosch +S Tabk : Graybar 310 
lmerican € onsole Three °24 °27 Two "45 Electric Co. 321 ] 6 27 ys | 71 
Bosch Mazneti De Lure 330) 
C oF +) 
; vies rn Grebe 
Brandes B10) Three °27 27 23 aA. Syncro- f Two ‘45 
Lhe Brande B ! 1 Two ‘45 phase SS Three ‘24 ‘2a Push-Pull 
Corporation 5- a 1. H.Grelx $50) 
= Se. © Co., Inc. 
Bremer a] Phiree °2 27 7 Iwo °45 
Tully 4? “ “ . Gulbransen 291 j 
Chicas SU Phiee OLA Oo 0 Iwo ] Gulbransen 292 - | ( 4 ty [Two ‘45 
Piano Co. 295 \ 
Brunswick No. 14 : 
No.2] Three °27 "97 99 Two °45 High Feeds cither ac. or dic. dynamic. One dial, 
No. 3] , “ Frequency ( ssis one spot tuning, 10 tubes, Superheterody ne 
Laboratories Four screen grid tubes, 4°27 tubes, 2°45 tubes 
Duchinghom No. 6950 Chicago Uses five tuned filters, cach individually 
Buckineham No. 2 adjustable., 
fadio Corp. No. 1 Four °26 °27 "a Two ‘71.' ' ’ 4 
k Cort IE ‘ ‘ Two "71.\ Howard Four '26 27 Two °45 
Phono-Radio Radio Co. 
Phonograph None None None None Chicago 
Bush and No. 20 Kennedy a ae 
ene Jo. 21 Colin B. 310 Three °27 27 °27 Pwo '45 
ia ik — No. 30 Kennedy, Inc. 210 
Piano Co. No. 32 : 
No. 34 Two ’27 
No. 40) Three "27. '27 27 °45 ” o gale 
No. 60 Two Kolster $5 rhree '24 | "27 in 3rd 
No. 50 Kolster Radio +4 = $ Stage 
No. 70 Corp. +3 “ ai Two “45 
No. 90 
Phono Radio 
; Seven 
Colonial sen NeVen Seas Puree | : : os 
Colonial Three 27°24 27 Two °45 oe ees. Se ” il 
Radio Corp. Inc 
Continental R-20 Six Cardon rot 5) hinde: 94 "y ey x 
**Star R-30 Cardon Heater Two °50 a er O88 Ses ae = 27 27 Two tS 
Raider’’ R-P-40 Heaters Switchboard 524 : Pwo "50 
; = Supply Co. Phono Rad : ° = 
Crosley 32 “ - ce 
Crosley Radio 22 Four 26°27 Two °71 National 
Carb. }?_ Chassis be 7 27 27 Two °45 
&2 Five °27 Two °45 
3] Four '26 : ‘JIA a 
1 Phree’22) "OIA 71 Lyric 93 Five °2 227 Two '27 Two °45 
4] Four '26 °27 71A //--American SG1 Phree ’24 Push-Pull = Push-Pull 
Vohawk Corp. 95 ive '27 z = i 
Day Fan 68 Maijesti 
72 2 —— ws, a ajestic 
69 Four '26 27 26 Two °45 Grigsby 
66 Grunow Co. Consok Fo "a7 of Two ‘45 
73 Four OIA OIA "OLA er 
Consol “s “s “ ‘ McMillan 
Radio Corp. Console Four °26 27 °26 Two ‘45 
Earl No. 22 Four '26 "2a “2a Two ’71.\ = 
Chas. No. 32 Four '27 “. “é Two °45 Minerva 
Freshman No. 31 eS Radio Co. Consol Three 7 "2a "27 Two °45 
Co., Inc. No. 41 Five °27 
Norden 
Edison ‘R-4 Hauck, Inc. Five ‘24 4 27 Two ‘45 
Thos. A. R-5 Three ’27 aa 27 Two ’45 Philadel phia 
E:dison, Inc. ‘C-4 
Philco 65 
Erle Philadelphia Low Boy > Iwo Two °45 
Lletrical R2 Three ’26 27 " 936 Two ‘71.A Storage Hi Boy ) Screen Grid '27 Push-Pull 
Research Screen Grid Two ‘24 7 Two °45 Battery Co. De Luxe 
Laboratorie Hi Boy eo °26 Two °45 
Lo Boy 87 Three ’26 i Push-Puil 
Emerson Hi Boy 87 * ” xd 3 
Emerson Radio “C"’ Console Q e 96 °97 de) “ °45 De Luxe 
Phono. Corp. “D" Console § Three '26  °27 ” Two "4 Hi Boy 87 “ “ . 
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The MB-29 


(The National 


iri 


iat ei. # 


Above, Eveready chassis (National 

Carbon Company) ; at the left, the 

Lyric Radio (All-American-Mo- 
hawk Corporation) 


Below, the new Majestic Radio 
(Grigsby-Grunow Company) 


345 


7 Mi AL aM, Mighila Be 0s My Blut g big tek spars ala valet 
a se fa . yn oA * it 


Above, Roemer Radio (Ru- 

dolf Roemer _ Furniture 

Company); at the left, a 

Bosch console radio (Ameri- 

can Bosch Magneto Corpo- 
ration) 


Company) 


< ee 


} Le 


New Zenith model with remote-control 
tuning 
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Model NUMBER AND TYPE OF TUBES 
Manufacturer Number R. F. Det. Ist A. F. 2nd A. F. 
Premier 
Premicr **2930-7-M"’ 
I:lec. ¢ rt 
Chicago R-53 
R-57 Three '27 "27 “27 Two ‘71 
R-55 
R-54 \ 
R-47 
Nee co “4 i Three '26 27 "27 Two '45 
Radio 4A 
pees aie Three ‘26 we > f 26 26 
“_e..” Phono-Radio 
Pierson 
The Pierson Push-Pull 
Co., Rockford, No. 71 Three ’27 aa we Ff ‘71 
Illinoi 
Radiola 
Radio ( orp. 
of America 44 i ee "> ”» °4e 
“Radio Victor”’ « gs iTwo2t 24 24 +S 
Silver 60 
Silver 95 Three ‘24 24 °27 Two °45 
Marshall, I» 30 
Shamrock 
Shamrock Consol Two ’27 *24 °27 Two '45 
Mfe. Co. One '24 
555 Four ’26 °27 °26 Two °'45 
Sentinel 444 Two '24 : $6 i 
Mfg. Co. ; 440 = 
550 Four '26 
Power 
Sonora 34 Three ’24 °27 Two ‘45 
Sonora Three 15- 
Phonograph volt Sonora 
Co. No. 30 Tubes °27 Two °45 
No. 32 ie si = 
No. 40 si si 
No. 36 Four 15-volt 
Sonora 
Tubes Two ‘50 
No. 44 “ pd 
Five 484 484 Two 182-B 
Sparton 931 Cardon Cardon Cardon 
Sparks- Twa 250 
Withington 301 sie Cardon 
Co. Two '26 Two 250 
110 Push-Pull Push-Pull 
Steinite No. 261 Three ’26 "27 26 "711A 
Steinite Two '71A 
Mfe. Co. No. 40 # 5 Push-Pull 
No. 45 “ 27 + 
Phono-Radio Xs si 
Manufacturer Model Type Size of Type of Rectifier 
one 
Air-Chrome G Magnetic 24x26 None 
M sy 18x23 38 
Theatre 24x24 
Manufacturer's 12” 
Atwater Kent }-4 Dynamic 250 Volts Through 


\fwater Kent 
Mfg. Co. 
Best 
Best Mfg. Co. 


“Theatre 
Dynamic” 


Crosley “Dynacoil” 

Table 
Eveready 
National Carbon No. 6 
Co., Inc. 
Fada No. 15 
Man Bi 14 
Andrea, Inc. 4 

6 

Farrand Chassis 
Farrand Mfg. oe 
Corp. Cabinet 


Dynamic 
Dynamic 
Dynamic 


Dynamic 


Magnetic 
Dynamic 


“inductor 
Dynamic” 
= 


Regular 


“Oversize” 


Power Pack on 
Chassis. 


Two ’81 Tubes 


"80 


Dry Disc 


None 
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Model NUMBER AND TYPE OF TUBES 
Manufacturer Number R. F. DET. IstA.F. 2ndA.F. 
Sterling One '24 
Sterling A-2-60 Two ’27 "27 "27 Two °45 
Mfg. Co. B-2-60 Three '’24 : : ay 
Simplex 
Simplex 
Radio Co. Louis XV5 Four '27 AF | "2a Two '45 
Sandusky, 
Ohio 
Shelby 
Shelby $2 ) 
Mfg. Co. H-42 Three '27 er “29 Two '45 
Trenton, N, J. H-32 \ 
Stromberg- Three 
Carlson 641 t Screen Grid  °27 "45 
Stromberg- 642 j 
Carlson Tel. 
Mfg. Co. 
Stewart- 
Warner 90 
Stewart- No. 35 Three ’27 caY “2a Two °45 
Warner Corp. No. 58 
Temple 8-60 ) 
Temple, Inc. 8-80 » Four ’27 er “27 Two °45 
Phono-Ra lio \ 
“Temple’’ 8-61 
Scree vt 8- "77 ’ 4c 
a Grid ae Two '24 27 27 Two ‘45 
Radio-Phono 
*‘Peerless’’ 
United 21 \ 
Re producers 22 7, ) "79 ’ co Satie 
Corp., Peerless 23 f Parce °24 27 27 Two "45 
Division 24 
**Courier’’ 
United Repro- 65 
ducers Corp. 651 Three '24 '27 Resis. Two '45 
Arber phone 652 Coup. ’27 
Div. 53 
““Victoreen”’ Console (One tuned r.f. ’27, 1 oscillator '27, first de- 
Victoreen tector '27, 3 i.f. '27, second detector '27, first 
Radio Co. audio ’27, second audio 50, two voltage reg. 
Cleveland, tubes, two ‘81 rectifiers, one ’O1A tube, “C”’ 
Ohio rectifier. Superieterodyne.) 
Zenith 
Zenith’: 42 Three '27 "24 aa 10 
Radio Corp. 41 Four '27 sos = ‘TIA 
Ch ist 
Manufacturer Model Type Size of Type of Rectifier 
one 
Farrand Chassis Dynamic ” hd Dry Disc 
Farrand Mfg. 10” ss 
Corp. & 80) 
? ba D.C. Field 
oe 10” “se 
os Magnetic 7” 
Small Baffle 
Box Chassis ; 
Clock Cabinet Z 
Gothic Cabinet be 
Graybar 
Graybar Electric Table Model Magnetic 7” None 
Co. Console Model Dynamic “ 
a3 
Jensen Concert 10” Tube 
Jensen Radio D7 A.C. Dynamic 25 High Res. Field 
Mfg. Co. D7 D.C. oe 2307. :C. 
Dy Dx. co SY, DX. 
D7 Dc. uy 
Imperial : S Tube 
os ~ . High Res. Field 
x i 12” ube 
sid - ‘ High Res. Field 
Auditorium ee aa ube 
e 2 High Res. Field 
we 5 110: V.. DC. 


At the left. Console 
cabinet (Stettner 
Phonograph Corpora- 
tion); below, Peer- 
less radio chassis 
(United Reproducers 
Corporation) 


Above, Pilot power amplifier No. 
K113 


Above, Superior Cabinet Corp. 
console for Atwater Kent; at the 
left, the new Ware radio console - 
(Ware Manufacturing Company) 


Above, Far- 
rand Inductor- 
Dynamic 
speaker chassis 


Left to right: Stewart- 
Warner chassis, and 
“Courier” (United Re- 
producers Corporation) 
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Loud Speaker 


Manufacturer Model Type Size of Type of Rectifier 
one 
Kersten D-221 Dynamic 8” Dry Disc 
Kersten M-120 Magnetic 9” None 
Radio L-quipA D-C-33 Dynami ag 100-120 Volt D.C. 
D-C -44 ey : 6 Volt to 220 Volt 
No. 4 D.C. Field— 
Dry Disc 
No. 2 Cabinet Magnetic oY None 
No. 3 Cabinet Dynamic 8” e Dry Disc 
Kersten Grand Magnetic a” None 
KerstenCabinet ag = ‘5 
Magnavox 
The Magnavox 
Co. Carillon Cabinet Only 
Aristocrat ; 
Strattord 
Campanile 
Speakers No. 106 Dynamic 734” 110-190 V.D.C. 
No. 107 7 oi” os 
No. 108 734” 180-300 V. D.C. 
No. 109 1014” ig 
No. 200 734” 6-12 V. D.C. 
No. 201 1014” oe 
105-120 V. A.C. 
No. 400 734” Dry Rectifier 
No. 401 1034” - 
105-120 V. A.C. 
No. 402 = 74%" Dry Rectifier 
No. 403 . 103,” ig 
Muter 
Leslie Fk. Muter 4310 For 
Co. 110 V.60 cycles. Dynamic g” "80 Tube 
4311 For i if se 
110 V. 25 cycles. 
4410 For D.C. 
90 volt, 2300 
ohms, 40 M. A. 
drain. 
4390 None 
4306 iia 
For D.C. 6 volt 
4411 *80 Tube 
4490 None 
4406 <3 #2 
4510 "80 Tube 
4511 Xi 
4590 None 
4506 ‘3 
Nathaniel D-29 Dynamic Go” Dry Disc 
Baldwin i a : 110-120 Volt D.c. 
2500 to 5000 Ohms 
K-29 Electronetic : D.C. 
29 Magnetic “fk 
O’ Neil 33-A Dynamic 9” Dry Disc 110 V.A.C, 
O’ Netl Mfe. C 25-D ‘ ci 110 Volt D.C. 
29-D 1214” os 
Operadio 2106 Dynamic 9” 110 Volt D.C. 
Operadio Mfg. 110 V. A. C. 
) 2306 : Tube Rec. 
Conamic Magnetic 1114” 
Parisienne os : 7 
St. Charles Dynamic g” 10 V. D.C. 
Jack Horner a “3 110 V. D.C. 
Oxford 
Oxford Radio 35 
Corp. 34 ) 
33 Dynamic 10” Tube Rec. 
32 
31 f 
43 ” os 
»3 8” & 10” Dry 
Philco Mantel Dynamic 10” Tube Rectifier 
Quam % Magnetic a None 
Peerless 17-AR-60 Dynamic “jak Dry Disc 
17-AR-30 “ “3 25-40 Cyck 
17-AD-6 6 Volt 
17-AD-32 32 Volt D.C. 
17-AD-110 10 V. D.C. 
19-AR-60 y” Dry Rec. 
Dry Disc 
19-AR-30 25-40 Cycles 
19-AD-6 6 Volt D.C. 
19-AD-32 32 Volt D.C. 
19-AD-110 110 Volt D.C. 
19-T R-60 Dry Disc 
Dry Disc 
19-T R-30 25-40 Cycles 
19-TD-6 6 Volt D.C. 
19-T D-32 32 Volt D.C. 
19-TD-110 110 V. D.C. 
Radiola 100-A Magnetic had 
RadioCor p. of 103 = “ 
America 100-B v ; 
106 Dynamic 8” Dry Disc 
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Characteristics 


Manufacturer Model Type Size of Type of Rectifier 
Cone 
**Reproduco’’ R-10 A.C. Dynamic 9” Drv Disc 
O peralors R-90 * ie None 
Piano Co. 
Rola J-6 Dynamic 7% 6 Volt D.C. 
The Rola Co. 6 Volt D..C. 
1-6-2 zy With Push-Pull Tr. 
J-90 4 90 Volt D.C. 
J-90-2 Do. With Push- 
Pull Trans. 
J-110 ae Dry 
J-110-2 i Do. Push-Pull Trans 
J-180 ‘ “ 150-225 V. D.C. 
J-180-2 “ Do. Push-Pull 
J-160 : - 5000 Ohm D.C. 
J-2 : ty Do. Push-Pull 
-6-M : ee Six Volt D.C. 
J-90-M ee 90 Volt D.C. 
J-160-M we 5000 Ohm D.C. 
J-180-M : 4 136-225 V. 1..C. 
J-90-L : = Dry Westinghouse 
30-J : - None 
15 Magnetic a 
20 se) 2 
“M" 5 “ 
Westinghouse 
C-110 Dynamic yg” Dry Disc 
C-110-2 * Do. Push-Pull 
C-6 sy Transformer 
6 Volt D. C. 
C-6-2 6 V. D.C. Push-Pull 
C-180 J 150-225 V. D.C. 
C-180-2 : Do. Push-Pull 
C-90 ‘ 90 Volt D.C. 
C-90-2 #3 Do. Push-Pull 
C-6-M 6 Volt D. C. 
C-180-M = 5000 Ohm D.C. 
C-90-M ix 90 Volt D.C. 
“RAC” jo” Tube (80) 
Auditorium g” 80 Rectifier Tube 
Silver 851 Dynamic 9” (80) 
Marshall 841 - 90 Volt D.C. 
Silver-Marshall 
Inc. 
Sterling R-13-C Dynamic ha Dry Disc 
R-250 Dynamic 
Speaker id 
DYN Amplifier AmplifierOnly None 
Stewart- 
Warner No. 441 } 
No. 442 “Dyphonic’”’ * had None 
*‘Syming- Chassis Dynamic 744" *80 Tube 
ton’’ ns 3s 10” ’80 Tube 
Valley A ppli- 
ances, lnc 
Temple 
Temple, Inc Ne. 5 Magnetic 5? None 
No. 17 Magnetic 54” se 
Air Column Air column ‘i 
Chassis Dynamic 9g” Dry 
Cabinet Model xe ‘is ad 
“TT. cc. A.°*? 
Transformer A. } Dynamic 934” Optional 
Cor poration D.C. 
of America 
Utah X-15 
Utah Radio X-20 
Products Co. we’, ad Magnetic g” None 
"RR 
Dynalo Cabinet Dynamic ‘ Dry Disc. 
ai + 110 V. D.C. 
3 . None 
65 Ks Dry Disc 
vi : 19 VV. B.C. 
a : None 
33-A : Drv Disc 
43-D re HOY. D.C. 
53-R ; None 
Stadium 66-A 12%" 
Stadium 76-D ‘ 
Dry Disc 
Wright-de 107 Dynamic 10” 25-60 Cycle 
Coster 107-T #2 12” = sg 
Wright-De- 108 ‘ 
Coster, Inc. 108-T A 
Wood Horn 48” long 
No. 9 Horn Only — Bell 30” None 
x2114” 
Wood Horn 48” lon: 
No. 5 , Bell 23” a 


x22” 
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* Above, Crosley model 43S’ 
(Crosley Radio Corpora- 
tion); at the left, Sterling 

Mfg. Company Console 


Above, Silver Ghost re- 
ceiver (C. R. Leutz, Inc); 
‘below, Atwater Kent table 
model set and speaker 


Above, Silver - Marshall 

chassis No. 722; at the yt 

right, above, Fada Highboy j 

(F.A.D. Andrea, Inc.); be- 

low, chassis of the Metro- 
dyne receiver 


Above, chassis of Bruns- 
wick Radio (Brunswick- 
Balke, Collender Co.) 


Above, R. C. A. superhetero- 
dyne (Radio-Victor Corpora- 
tion) 
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‘The Radio Forum 


A Meeting Place for Experimenter, Serviceman 
and Short-Wave Enthustast 


The Experimenter 


Students of radio receiver circuits often 
ask how it is possible to provide different 
grid bias voltages on various tubes when 
the grid returns are all connected to the 
same point, namely, the negative terminal 
of the B battery eliminator. That this 
question, says Mr. J. E. Anderson, of 
New York City, should be confusing is no 
wonder, for often the circuits are drawn 
in such a complex and intricate manner 
that even one well versed in the subject 
often must analyze the circuit before he 
is sure of the various voltages applied. 

But a circuit may be drawn so that it 
is just as easy to tell the various voltages 
as it is to tell which is up and which is 
down. It is then only necessary to re- 
member that the positive terminal on the 
plate voltage supply is up with respect 
to any other point in the circuit, and that 
the negative terminal is down with respect 
to any chosen point. It should also be 
remembered that the filament or the 
cathode of any tube is the point from 
which the plate and grid voltages are 
measured with respect to that tube. 


Simplified Circuit 


Fig. 1 shows a typical transformer 
coupled audio amplifier with grid bias de- 
tector. The filaments of this circuit are 
heated with a. c. because it is in this 
type of circuit where the voltages are 
most confusing. A separate grid bias 
resistor is used for each tube in order 
to more clearly show the voltages. 

R4 and R5 are two resistor sections in 


to the highest point on the eliminator, 
which is 220 volts above B minus. 

The plate current flows from the taps 
on the voltage divider toward the plate. 
Since the primaries of the transformers 
Tl and T2 have some resistance, the 
voltage at the plates is less than at the 


When laying out a panel, base, etce., 
be sure to make accurate markings 
by means of a scriber and square 


B plus end of the transformers. The 
current flows from the plates to the 
cathodes. Since there is a high resist- 
ance between the plate and cathode, 
there is a considerable voltage drop be- 
tween these elements. This drop is the 
effective plate voltage on the tubes. 

But the current continues to flow down 
through the grid bias resistors. There is 
an additional drop in them and this drop 
is the grid bias. The drop in the resist- 
ance R5 is equal to the drops in the 
primaries, the plate to cathode resist- 
ance and the grid bias resistors. 


T2 


C2 


i 


Re 


B+220V; 
R4 


B+135SV. 


R3 SR5 


< 
= 
= = 
f 


<3 p - 


the B battery eliminator voltage divider. 
Only three of the binding posts on the 
eliminator are shown. The plate returns 
of the first two tubes go to the 135 volt 
point on the voltage divider, the voltage 
being measured from B minus. The plate 
return of the power tube is connected 


Fig. 1 


Voltages in Power Tube 


The same thing happens in the power 
tube. There is a total voltage drop of 
220 volts available, which is the drop in 
R4 and R5. This drop is equal to the 


= 
OL 
MF * ee) 
Ww 
immer 
01 
MFD. 


ofr 
100 
25 OHMS 10 OHMS 


A- A+ Bt+45V. Bti35V. 


Fig. 2 


drops in the choke coil L, the plate to 
filament resistance and the grid bias re- 
sistor R3. 

In order to get the proper voltages on 
the tubes, it is only necessary to propor- 
tion the grid bias resistors and the plate 
resistances properly. The detector tube 


Keeping the cell covers and terminal 

posts of a storage battery clean by 

means of an ammonia wash lengthens 
the battery’s useful life 


requires a high negative bias for best 
results. Hence R1 is made large, and it 
is also made variable because the re- 
quired bias is critical. The other two 
bias resistors, R2 and R3, may be fixed. 
The values depend more on the tubes 
used than on the total voltages applied. 
It will be observed that all the grid 
returns are connected to the same 
point, namely, B minus. Yet there is 
a different grid bias on each tube because 
there is a different voltage drop in each 
of the resistors, R1, R2 and R3. 
Another problem that arises frequent- 
ly is the connection of by-pass con- 
densers. When possible all by-pass con- 
densers should be connected from the 
(Continued on page 360) 
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“Many times,” says Mr. D. A. Brown, 
of Marion, Ohio, “the serviceman and 
the set builder run across small fixed con- 
densers on which there is no capacity 
marking and also when he would like to 
know the capacity of various components 
of a set. A simple device for determin- 
ing this can be constructed at a maximum 


When making continuity tests, a volt- 
meter and “B” battery are important 
items 


cost of $9. The device employs the capac- 
ity bridge principle, similar to that used 
in the laboratory test equipment. Our 
capacity bridge uses either the common 
a. c. or an audio oscillator for a reso- 
nance indicator. 

The connections are shown in Fig. 1. In 
order to place the bridge in operation it 
is first necessary to balance it perfectly. 
This is done by inserting a fixed con- 
denser of .001 mfd. as Cl. This con- 
denser should be of a high grade mica in- 
sulation type. By listening in on the phones 


A 


pe OV A.C, 


PHONES 


E— 


Fig. 1 


4 


and varying the resistance R2 and the 
condenser C2 the a. c. hum can be en- 
tirely eliminated. The bridge is now 
balanced and the resistance R2 should be 
left in this position permanently. All 
future adjustments are made with C2. 
When the hum disappears (resonance 
point) C2 will be practically at maximum. 
Now our capacity bridge is ready for 
testing unknown capacities. Remove the 
condenser Cl which we use only for 
preliminary adjustments, and in its place 
insert the condenser to be tested. Then 
vary dial on C2 until the a. c. hum dis- 
appears. At this point the dial setting 
of the condenser C2 indicates the capac- 
ity of the condenser under the test. C2 
being of a straight line capacity type and 


The Serviceman 


equipped with 0 to 100° dial, the capac- 
ity of the condenser under test may be 
read directly from the dial set. In other 
words, if the a. c. hum disappears at 50° 
on the C2 dial, then the condenser on 
test is half of the standard or .0005 mfd. 
A dial reading of 25 would be .00025 mfd, 
or the condenser on test and the dial 
reading would be 14 of the maximum 
capacity of the standard. A parallel or 
series group on condensers may be tested 
in this circuit providing of course the un- 
known capacity is not below the mini- 
mum or above the maximum of the stand- 
ard C2. A 25 watt lamp is inserted in 
the 110 volt a. c. line, to limit the cur- 
rent in case one of the condensers on test 


ADJUSTING SCREW 

Cw ie 

ug s 

< o ? 

Pw 8) % 

e ro) 
4 - 


RECEIVING UNIT. 
Fig. 2 


breaks down. If the condenser is shorter 
the lamp will glow very red and if con- 
denser is open it will be impossible to 
bclance the circuit. For the average ex- 
perimenter the 110 volt a. c. line will 
serve as a good resonance indicator, but 
better and sharper results may be had 
if the 110 volts a. c. line is replaced with 
an audio oscillator or microphone hum- 
mer. A microphone hummer is shown 


in Fig. 2. This hummer is made up from 
an old receiver or loud speaker unit. 
Mr. Brown has also devised a method 
of obtaining a field supply for the dy- 
This tester, as 


namic speaker testing. 
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HIGH VOLTAGE 


FIELDS 


LOW VOLTAGE FIELDS OUTPUT. 


Fig. 3 


shown in Fig. 3, saves considerable time 
when a speaker is brought in for repairs 
and the field supply system has been left 
on the job. As the bringing into the repair 
station the filed supply system, would 
mean dismantling quite a portion of the 
set equipment. A battery charger of the 
tungar type is used as a current supply 
for making tests. The output of this 
type of charger is usually around 6 volts 
for “A” battery charging. This will fur- 
nish the field current for the low voltage 
excitation of the field coil. The high 
voltage tap on the charger used to charge 
“B” batteries supplies around 100 volts 
which will also furnish the field current 
for the high voltage type of dynamic 
speaker. A small single pole double 
throw switch, shown in Fig. 3, allows a 
ready method of changing the voltages. 
A charger so equipped has been used in 
service work by myself with considerable 
satisfaction and for the repair man who 
likes current supply in compact unit this 
furnishes a reliable source which, when 
not used for this type of work, can be 
used for its specific purpose of charging 
batteries. 


Checking the “B” voltage of a re- 
ceiver is something that should be 
carefully observed. A momentary 
contact of the meter to the battery 
is advisable if run-down batteries are 
to be avoided 
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Regeneration 


Before discussing regenerative action as 
ajplied to short-wave receivers, let us 
open up the radio dictionary, stopping at 
that word. “Regeneration is the action by 
which a part of the energy from the plate 
circuit of a tube is fed back into the grid 
circuit of the same tube. The plate cir- 
cuit energy is added to the energy already 
in the grid circuit. 

The outline of any subject is easier un- 
derstood when circuit drawings are used 
So let us begin by referring to Fig. 1, 
where is shown a three element vacuum 


tube, with its associated inductance 
and the capacity in the grid circuit 
PLATE 
COIL 
h ‘ 
..., BYPASS _.“ 
CONDENSERS 
Fig. 1 
and inductance in the plate circuit. 


The grid portion of this circuit is known 
as the input circuit of the tube, and the 
plate portion as the output circuit. The 
imipressed signal on the grid circuit and 
the voltage changes in the signal cause 
corresponding voltage changes on the grid 
of the tube. These varying voltage 
changes on the grid of the tube. control 
the flow of a greatly magnified current 
in the plate circuit. Therefore, the 
strength of the output energy in the plate 
circuit is directly proportional to the im- 
pressed voltage on the grid of the tube. 
It necessarily follows that if the signal 
strength is increased at the input of the 
circuit, greater current flow will result 
in the output circuit. Of course, many 
methods are available to increase the 
strength of the input signal. For example, 
2 stronger signal is impressed on the in- 
put circuit when operated near a stronger 


| ! | 
| | i 
| F | 
| | i 
| | | | 
| | | | 
| | 
600 | 900 600 | 900 
750 750 
FREQUENCY IN KILOCYCLES 
Fig. 2 
broadcaster than from a distant, weak 


transmitter. However, we cannot all 
change our location to be near or in the 
neighborhood of a powerful transmitter. 
Regeneration then comes to our aid, 
whereby the regenerative action is em- 
ployed to obtain a material increase in 
the input voltage applied to the input 
circuit. 


On Short Waves 


When the grid circuit of a detector 
tube is tuned to resonance with the fre- 
quency of the incoming signal, the induc- 
tive reactance and the capacitive reaction 
in this circuit neutralize each other, leav- 
ing only the resistance of the associated 


= 
a) 


BYPASS 


Fig. 3 


apparatus to oppose the flow of current. 
If it were possible to reduce this resistance 
to zero, nothing would remain to oppose 
the current flow, so that once oscillating 
voltages are introduced in the circuit, they 
would continue indefinitely. 


Fixed coupling between secondary and 

tickler coils makes it possible to cali- 

brate detector tuning circuits with a 

fair degree of permanency and ac- 
curacy 


Fact follows theory then that similar 
results may be obtained if just enough 
energy is added to that already in the 
grid circuit, so that the “added energy” 
supplied is sufficient to overcome the re- 
sistance losses. The added energy for the 
grid circuit may be obtained from the 
plate circuit as the maximum energy in 
the plate circuit is’at the same frequency 
as that of the grid circuit. Resistance 
losses can therefore be overcome by feed- 
ing back the plate energy to the grid 
circuit. Sustained oscillations, indepen- 
dent of the incoming signal, will result 
with slight additional plate feedback, 
after resistance losses have been over- 
come. Just so long as the grid circuit 
absorbs energy from the incoming signal, 
is the tube in regeneration, with feed- 
back in use. However, when the feedback 
is increased beyond this point, oscillation 
occurs, and will be sustained as long as 
the filament and plate supply last. 

It will be seen that with the proper 
amount of regeneration that a weak signal 
can be built up materially. Thus, regener- 
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ation increases the sensitivity of the cir. 
cuit as well as the selectivity. 

In Fig. 2 the curve at the left graphic- 
ally shows the side band of a receive 
tuned at 750 kc. where the losses have not 
been overcome, while the curve at the right 
is “with regeneration.” Since regenera- 
tion occurs at only the frequency to which 
the grid and plate circuits are tuned. it 
will be found that the frequencies 600 
and 900 ke. remain at the same signal 
level as in the curve at the left. Fig. 2. 
A peculiarity with regeneration is that 
feedback occurs more easily at high fre- 
quencies. It is therefore necessary to 
control the feedback energy. This may 
be accomplished by a number of different 
methods, all providing smooth operation 


or as the short-wave fan expresses it. 
“sneaking up.” 
* F i Al 
PUT 
Fayenss 
Fig. 4 


Most generally used is the rotating tick- 
ler method shown in Fig. 3. The tuned 
secondary winding is wound on a station- 
ary form and the tickler on a ferm 
slightly smaller in diameter than the 
secondary. This tickler rotates within the 
secondary winding. An extension shaft. 
complete with knob, controls the relation- 
ship between the secondary and tickler 
windings. As the tickler is rotated to in- 
crease its coupling to the secondary wind- 
ing. the effective inductance of the tuned 
secondary coil is increased. It necessarily 
follows. therefore, that the tuning point 


OUT 
oe 
PUT 
S 
R 
| 
Fig. 5 


at which the circuit resonates to a speci- 
fied frequency will change with changes 
of the tickler adjustment. These changes 
produce a rather serious disadvantage in 
that the tuning circuit cannot be logged 
unless. of course, the dial reading for the 
tickler is noted as well as that of the 
secondary tuning circuit. When the volt- 
ages of the secondary and tickler coils are 
(Continued on page 373) 
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Why toil for small wages: 


RADIO 


PEED up your earning capacity 

.+.get out of the low pay rut... 
make more money than you ever made 
before... in Radio—the big-money 
business of today. Hundreds of men just 
like you are earning from $2,000 to 
$25,000 a year in this giant money- 
making industry. 


Astounding World-Wide Opportunities 
Beckon To You 


Be one of the fortunate men to get in 
on the ground floor of this big-money 
industry. Broadcasting stations and man- 
ufacturers are eagerly seeking capable 
graduates—and now nation-wide Radio 
telegraph service, telephony, television, 
photoradiograms have opened up new 
and amazing opportunities by the 
thousands! 


Magnificent Laboratory Outfit Makes 
It Easy To Learn At Home 


You don’t have to know an antenna 
from a vacuum tube. By means of this 
marvelous, simplified home-training 


course, sponsored by the Radio Corporation of America... you can 
now prepare for success in every phase of radio. The remarkable 
outlay of apparatus given to you with this course... enables you to 
learn by actual practice how to solve every problem in Radio work 

.. such as repairing, installing and servicing fine sets. That’s why 
you, too, upon graduation can have the confidence and ability to 


command big money. 


Only Training Course Backed by Radio Corporation of America 


A few months of expert 
training through this “big 
league’? home-laboratory 
method prepares you for 
success as a broadcast op- 
erator at $1,800 to $4,800 a 
year 

—or, as a radio inspector 
at from $2,000 to $4,500 a 
year. 


If you have dash and dar- 
ing ...if you long for 
excitement — adventure — 
thrills... become a radio 
operator. 


$90 to $200 a month (board 
free) and a chance to see 
the world. 


Graduates of this school are always posted in newest up-to-the- 


minute developments in Radio. That’s why they are always in big 


RADIO INSTITUTE OF AMERICA 


{SPONSORED BY) 


Gentlemen: 


Krees 


This fascinating book on Radio’s glorious 
FREE opportunities... written by one of 
America’s well-known radio experts. 


RADIO INSTITUTE OF AMERICA, 
Dept. EX-10, 326 Broadway, New York, N. Y. 
Please send me your FREE 


50-page book which illustrates the brilliant opportunities in Radio and 
describes your laboratory-method of instruction at home. 


offers you BiG PAY! 


Free Book tells how to 
Fill the Job You Want 
.«e Many do it 
in only 9 Months 


demand. The progress of Radio is meas- 
ured by the accomplishments of the great 
engineers in the huge research labo- 
ratories of the Radio Corporation of 
America. This gigantic corporation sets 
the standards for the entire industry... 
and sponsors every lesson in the course. 


Money Back If Not Satisfied 


This marvelous home-laboratory traine 
ing practically insures your success by 
preparing you thoroughly in every phase 
of Radiomanufacturing, servicing,broad- 
casting, photoradiograms, television and 
airplane radio equipment. Asa student, 
you will receive an agreement signed by 
the president of this school assuring you 
of complete satisfaction upon comple- 
tion of your training—or your money 
will be instantly refunded. 
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BOOKS SENT FREE 


New Edition Containing 100 Pages on 


A-C RADIO! 


FLEXIBLE 
MAROON 


4300 pages, 
illustrations, deluxe 
gold stamped bind- 
ing. Index in each 
book, general index 
n Vol. 8. Covers 
every subject in 
Electricity —Light, 
Power. Transmission, 
Generators, Motors, 
Switchboarc ds, Radio, 
‘elephone House 
Wiring Railways,etc. 


We're glad to send a set to your 
home toexamine and use as your 
own for 15 days—to show you 
that here is the most up-to-date 
and complcte work on Electricity 
ever published. Written by 
CROCKER of Columbia U.- 
MILLIKAN of Calif. **Tech.' 
—HARRISON of General Elec- 
tric and 26 other noted Electrical 
Lngineers. Starts off with ele- 
mentary Electricity in simp!ec 
non-technical language for the 
beginner and includes every 
Icngineering branch for use of 
experts on the job. 


Complete Electrical Reading Course 


Electricity, 
to grow the 
bigger salaries and 
field. 


the biggest industry in the world, continues 
most rapidly. 
a brighter future than any other 
Every dollar, every hour tnvested in learning Elec- 


And it offers better jobs, 


tricity will come back to you a thousand-fold. Learn ii 
spare time with these books at one-fifth the cost of trade 


Look it up 


Thousands of = 
used as 


books by men em- 
nloyed in electrical, 
Paik dingconstruction 
and allied lines, The 
JIFFY INDEX puts 


the answers to 20,000 
questions right at 
your finger ups. 


courses. Outline for organized 
study, quiz-questions and a 
year’s free consuiting Member- 
ship in the American Teciini- 
cal Society tncluded without extra 
cost,if you mail coupon imme- 
diately. 

AMERICAN TECHNICAL 

SOCIETY 


Dept. E-725 
Drexel Ave.& 58th St., Chicago 


American Technical Society 
Dept. E-725 Drexel Ave. & 58th St., Chicago 


Please send for 15 days’ free trial 8-volume eet of Electrical 
Engineering just off the press, subject to return if I wish to. 
(I pay the Bh »w cents express charge 23 on receipt of books, you 
pay express if reiurned.) If I decide to keep them, ry 
pay $2 arene ES 5 days trial, 1 - Sem te until $34.80, 
special advertising price, is paid, afte 

as property. Year's Consulting ‘Membership to be included 
free. 


Name. ...cccecsccscccccccsccccccscccccccces eeeeccesecce 
MGGrESS. . ccccccccccccccoscccccccccsvcccccse eccccccccs ° 
Employed by...cccccscccescccceccccesessesese eccccccecce 


Employer's Address. cccsecscccecsseccess cooccecssce eeovece 
AND AR D rs 


TANM IES 


—— ae... — Fisk — -— 

other Standard tires— Because they get 
Good MILEAGE and GUARANTEE 
8 Months’ Service or Replaced at }; Price 

1 2 New 2 New 
Size ore tires tube] Size tire tires tu’ be 

$4.69 on 00 | 38x5 $7.45 =. de 

¢ 8. 4.69 385 
82x32 3.95 4.95 
81x4 6 


SS8ESSSS5 
q Behebissaas 


gazgypses 


2 
ay 
an 
La 
ES 


REPLACED 
MALE PRICE 


Send for our new illustrated catalog of nationally 

known AC sets, kits, parts, accessories, consoles, etc. 

All lines at Lowest Wholesale Prices. Write for your 
FREE copy today. 

SHURE BROS. 
335 W. Madison St. 


co 
Dept. 317 CHICAGO, ILL. 
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The Junior Radio Guild 


(Continued from page 341) ® 


Like the knife, the magnetic field must be 
made to move before it can accomplish its 
work. 


Audio Frequency Transformers 


and What They Consist Of 


There are many styles and types of 
audio frequency transformers available 
today, but essentially they are alike in 
that they consist of a primary winding, 
a second: iry winding, and a metallic core. 

The most common type employs a core 
consisting of many layers of sheet metal, 
usually silicon steel, which are termed 
laminations. These laminations have three 
legs jutting out from a common side 
much like the letter “E.” 

The primary winding consists of many 
thousands of turns of fine wire wound 
on a spool or insulated tube, large enough 
in inside diameter so that it may readily 
be slipped over the center leg of the lam- 
inated core. 
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FIG.14 


Due to the amplifying action of the 

tube a weak signal impressed on the 

grid is enlarged or magnified in the 
plate circuit 


The secondary coil is wound directly 
over the primary coil, being separated 
from the latter by several layers of in- 
sulating cloth. This secondary consists 
of many more turns than the primary, 
and is usually wound with a finer wire. 
The number of turns by which the sec- 
ondary is increased over the primary de- 
pends upon the ratio desired between the 
windings. If a transformer is rated at 
3 to 1 or 5 to 1, then the secondary will 
have three times as many turns as the 
primary in the first instance and five 
times as many in the latter instance. 

The coil assembly consisting of the 
primary and the secondary windings has 
its center hole filled with a pile of lam- 
inations, half with the legs of the “E” 
facing in one direction and the other half 
facing in the other. The laminations are 
inserted one by one, the direction of the 
legs being faced alternately in one direc- 
tion and then the other. When the core 


center has been filled, the laminations are 
clamped at the ends by straps of metal to 
prevent their working loose. Then the 
entire unit is enclosed in a metal can 
which acts as a shield so as to prevent 
the magnetic field of one transformer 
from intercoupling with an adjacent one. 
Suitable terminals are mounted on the 
shield can and insulated therefrom. 

For details concerning the assembly of 
a transformer, see Fig. 15. 


How the Audio Frequency 
Amplifier Tube Works 


A glance at the amplifier .circuit, Fig. 
13, will show that the terminals of the 
secondary coil of the first audio frequency 
transformer are connected to the grid and 
filament of the succeeding tube. The 
filament connection is made through the 
C battery lead which terminates at that 
particular value of C voltage which is 
required for the type of tube employed. 
Normally, first stage amplifier tubes re- 
quire from 3 to 4% volts of C battery 
to make them function satisfactorily. 
This C bias, as it is called, adjusts the 
tube to its correct operating characteris- 
tics and insures that, provided the proper 
amount of filament and plate voltage are 
employed, the tube will function success- 
fully. 

In Fig. 14 is shown the grid voltage- 
plate current characteristic curve of a 
first stage amplifier tube and indicates 
how the applied signal is amplified or 
enlarged through the amplifying action 
of the tube. It will be observed that 
unlike the characteristic curve for the 
detector tube, shown in Lesson No. 2, 
the signa! is applied to the straight por- 
tion of the curve instead of the bended 
portion as in the case of the detector. 
Following the action through the tube, 


CORE 
LAMINATION 
‘li 


xK 


COMPLETELY = 
ASSEMBLED a = 
TRANSFORMER ~—— a 


An audio-frequency transformer in 

principle is much like the electro- 

magnet illustrated in Fig. 12. Two 

coils, a metallic core and a shell com- 
prise the entire unit 
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WHOLESALE PRICES 


RADIO CATALOG 


ERE is a book it will pay you to get—148 pages of 
desirable radio merchandise—everything new right 
up-to-the-minute of going to press—at prices that will 

make you wonder how we can possibly offer such bargains. 
Wholesale prices prevail throughout. From the first page to 
the last this book is crowded with values that will please and 
astound you—every radio need and requirement fulfilled in 
this greatest of all Radio Books. 


Standard Sets as low as 


$15.95 


Marvelous offerings in new, Humless, Screen Grid A. C. 
all-electric and battery operated sets; a wide range of beautiful 
consoles, from the small table model types to the most ornate 
and artistic of radio furniture; dynamic speakers of tremendous 
volume and richest tone; accessories, parts and kits in wide 
variety—in fact, everything that is standard, as well as every- 
thing that is new, in Radio. Get this book today! Supply your 
every Radio need at rock-bottom wholesale prices, and pocket 
the saving. Such startling values have never before been 
offered at like prices. 


V | Write for This Catalog Now! 
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SCREEN GRID RADIO 


The New Screen 
Grid Receivers 


The outstanding Screen Grid Re- 
ceiver of the year featuring advanced 
engineering practices and anew per- 
fection in circuit design—that is 
establishing a new standard in radio 
performance. 


Humiless 


The use of the new heater type tubes 
assures freedom from hum and all 
extraneous noises assuring unusual 
tone quality. 


A. C. Operated 


Practical A. C. operation assures 
consistent performance operates 
directly on 110-125 volt, 50-60 cycle 
A. C. 


Power Detector 


A tuned detector stage in keeping 
with modern radio engineering im- 
parts unusual power to the receiver. 


6245” Push Pull 


The use of two “245” super power 
tubes assures faithfulness in repro- 
duction without danger of over- 
loading. 


Screen Grid Tubes 


Three screen grid tubes in this 
famous chassis assure extreme sen- 
sitiveness and remarkable distance 
range. 


Super-Sensitive 
Power detector coupled with Screen 
Grid R. F. efficiency imparts unu- 
sual sensitivity to the circuit assur- 
ing extreme distance range. 


Dynamic Tone 
Two stages of audio frequency the 
last employing two “245” power 
tubes with oversize transformers 
assures finest tone quality. 


Tremendous Volume 


Perfection in audio circuit design 
makes possible tremendous undis- 
torted volume from a whisper to the 
full blare of an orchestra. 


Z 
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CHICAGO SALVAGE STOCK STORE 


Worlds Largest Radio Store 
509 So. State St. Chicago, [11. 
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Complete 
Short-Wave)| 


Manual 


Up-to-the-Minute Data—All 
Worth-While Circuits 
FULL SIZE BLUEPRINTS 


Some of the finest programs are being broad- 


cast over the short-wave bands. There are 
many reasons for this. Paramount among them 
all is the fact that that entertainment, broad- 
cast in this band, can be received over dis- 
tances which with the ordinary broadcast 
receiver would be impossible! 


Thousands of letters, which pour in an un- 
remitting stream into our offices, tell the same 
tale—it is a common and everyday matter to 
receive programs from all foreign countries, 
from the most distant climes. England, 
France, Germany, towns on the African con- 
tinent, from every conceivable corner of the 
globe where a station is located—programs 
come in with surprising volume an - 
One would think they were hearing a New 
York, Chicago or San Francisco station until 
the voice of the announcer, many thousands of 
miles away, discloses the true location of 
station. 


The SHORT-WAVE MANUAL tells 
plainly how to construct all these short-wave 
circuits, which our tireless laboratory re- 
searches have shown to be most efficient. 


Large size book (same size as Radio News) 
with a beautiful colored cover. Replete with 
illustrations, diagrams and with FULL SIZE 
BLUEPRINTS. This. big valuable book will 
show you how to receive all the foreign coun- 
tries clearly and easily. Write today for your 
copy. 


Clip and Mail 
This Coupon only 50c 


the copy 


ee eee ee 


| EXPERIMENTER PUBLICATIONS, Inc. ] 
Dept. 2410g, 381 Fourth Avenue, New York | 
| Gentlemen: i 


Enclosed find 50c for which please send me 
| a copy of THE SHORT-WAVE MANUAL. i 
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it will be seen that the applied signal, 
indicated by the line S . . . S at the bot- 
tom of the figure causes a great variation 
in the plate current and in general en- 
larges the entire pattern of the applied 
signal, the while not changing its char- 
acter. 

As in the case of the aetector tube. 
the electrons emitted by the hot filament 
are attracted to the plate which is of 
positive polarity. When a positive alter- 
nation of the applied signal reaches the 
grid, the attraction of the electrons to- 
ward the plate are aided. If the positive 
alternation be great, then a great amount 
of plate current will flow. If the positive 
alternation be not so great, then a lesser 
amount of plate current will flow, When 
a negative alternation reaches the grid 
of the tube it retards the flow of elec- 
trons to the plate, thus causing a falling 
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reader obtain these parts and then prc- 
ceed as follows: 

First, study the photographic illustra- 
tion on page 341 and the parts wiring 
diagram, Fig. 16, on separate sheet. 
Note the position of the transformers, 
the sockets and the amperites. Then 
temporarily place these parts on the 
baseboard of your receiver, getting them 
in approximately the same position as 
that shown in the photograph. To do 
this you may have to remove the two 
Fahnestock clips, which were previously 
used to take the phone tips. 

In locating these parts on the base- 
board as shown, it is important that the 
individual units be placed so that their 
terminals coincide with the layout as 
shown on the separate sheet. 

Looking over the top of the panel 
towards the rear edge of the baseboard 


WIRES ~ 
ALREADY IN SET 


INDICATES 


“__- BLUE 


.__~ GREEN 
©) ~BROWN 


If the negative 
alternation be great, then correspondingly 
the falling off will be great. If the nega- 
tive alternation be small, then the falling 
off will be correspondingly small. 

Here, then, we have the same action 
or results which were produced in the 


off in the plate current. 


plate circuit of the detector tube. The 
application of an alternating current to 
the grid of the tube releases currents in 
the plate circuit of varying amounts or 
strengths. 

The action between the first audio fre- 
quency tube and the second amplifying 
tube is essentially the same as that just 
described. the difference being that in the 
plate circuit of the second audio stage is 
connected the loud speaker, which is 
more or less an enlarged or overgrown 
version of the head phones first used in 
the plate circuit of the detector stage. 


How to Construct a Two-Stage 
Audio Frequency Amplifier 


The parts used in the assembly and 
construction of the audio amplifier are 
two Thordason 3% to 1 audio transform- 
ers, two sockets and two type 1A am- 
perites. It is recommended that the 


BASEBOARD 


The picture wiring diagram of the 
audio channel should be compared 
with the circuit diagram, Fig. 13, for 
a clear understanding of the connec- 
tions which are to be made 


the transformers should be placed so as 
to have their “Pos. B” and “Plate” ter- 
minals to the right side and the “Neg. 
Fil.” and “Grid” to the left. 

The sockets should be placed so that 
the two filament terminals are towards 
the back, while the grid and plate ter- 
minals are to the front. The mounts 
for the amperites may simply be placed 
alongside the left side of the sockets. 

The position of the new parts should 
be compared with and aligned with those 
parts already mounted on the baseboard, 
such as those for the detector unit. For 
instance, it will be noted that the 
amperite for the second audio stage is 
directly in line with the drum dial. Like- 
wise, the amperite for the first audio 
stage is directly in line with the “plate” 
post or terminal of the detector tube 
socket. The right edge of the first audio 
transformer is almost flush with the edge 
of the baseboard, while the second audio 
transformer is directly behind the de- 

(Continued on page 366) 
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COMMAND 
the ENTIRE WORLD 
with Pilot’s Double Duty 


CUSTOM SET-BUILDER'S PRICE 
A re name short 
wave and broadcast re- 

ceiver covering all wave $ 50 
lengths from 14 to 500 
meters. Price of kit in- 
cludes two sets of five 
interchangeable plug- 
in coils, full-sized blueprint, and complete 
assembly data. 


PILOT Now Makes 


Slightly higher west of 
the Rockies 


Why miss half the joy of radio? The Pilot 
Double-Duty Super-Wasp, designed by Robert 
S. Kruse internationally famous short-wave 


authority, will give you radio’s greatest thrill 
for a few dollars and a single evening's “work” 
with screwdriver and pliers. Uses only four 
tubes—including the super-sensitive screen grid! 
Enthusiastic radio fans report nightly recep- 
tion of Chelmsford, (England), PCJ Eind- 
hoven (Holland), Com Rica, Central and 
South America, Canada, Cuba, South 
Africa and Australia! Exceptional re- 

sults because exceptionally engi- 

neered, and priced right because 

produced i in the world’s largest 

tadio parts plant! Hear the 

Super-Wasp at any author- 


Pilotron tubes 
“Buile for Profes- 
sionals” are espec- 
ially designed and 
constructed forthe 
professional radio 
engineer, custom 
set-builder and 
amateur—an audi- 
ence which is super 
critical—and hasa 
right to be! More- 
over Pilotron tubes 
are available many 
months before you 


RADIO oom 


BUILT for PROFESSIONALS 


can obtain them from the usual sources. This 
vives custom set-builders an opportunity to 
use new tubes long before they are available in 
manufactured receivers. You would think that 
because of this, Pilot tubes would cost more= 
but they don’t! Pilot’s self-contained man- 
ufacturing provides definitely superior 


tubes at the usual prices! Stocked by 
all Pilot authorized azencies. 


ized Pilot Agency. 


au 
TRADE MARK VN G CSP NY recistereo 
a A 
i 
“ 


DEALER'S OPPORTUNITY! The Pilot pole 
icy of encouraging individual experimentation 
and custom set-building is the yreatest single fac. 
tor in stabilizing and maintaining the parts and 
kit business. Technically qualified and financialiy 
responsible dealers are invited to write for details, 
of our agency plan. 


HOW TO KEEP STEP WITH NEW DE! 
VELOPMENTS. Send 50c for four quarterly 
issues ‘‘Radio Design” and membership in the 
Radio International Guild, a world-wide organi« 
zation of radio engineers, experimenters, and 
custom set-builders. Radio Design, Dept. B-103 
Broadway, Brooklyn, N.Y 


PILOT RADIO & TUBE CORP 


WORLDS LARGEST RADIO PARTS 


PLANT 


3235 BERRY STREET 


BROOKLYN NEW — 
U.S.A. 
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We Pay 
You 
Big Money 
for Your 
Spare Time 


Do easy, interesting work in 
your home town. We pay 
big money for your spare 
time. Pays just as well at 
night as it does during the 
day. Many of our staff have 
earned as high as $35.00 a 
week extra in their spare 
time by just following our 
simple instructions. 


No Experience 
or Capital 


Necessary 
Anybody can make big 
money with us. You don’t 


need to be brilliant or tal- 
ented. There is nothing 
difficult to learn, and we 
supply all the material for 
beginning at no cost to you 
whatsoever. You can start 
without a cent in your 
pocket and earn $5 the very 
first day. 


Begin Earning 
at Once 


Fill out and mail us the cou- 
pon below, and next week 
you can have plenty of ex- 
tra money. Write us now! 
We want to tell you all 
about it. 

Mackinnon-Fly 


Publications, Inc., 
Dept. 2410w, 381 Fourth Ave., New York 
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4 
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Mackinnon-Fly Publications, Inc., 
Dept. 2410w, 381 Fourth Ave., 
New York | 


T 

| 

| 

| 

| Gentlemen: | 

Please tell me how I can easily earn BIG 

| MONEY in my spare time without invest- 
| ine a penny. 

1 | 
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| city PE ee TT Se eee ! 


Ravio News For OcrTosEer, 1929 


The Personality Behind the Ghost Hour 


(Continued from page 317) 


It is entirely mechanical, yet plays chess 
and checkers. draws selected cards. and 
acts lifelike in various other uncanny dem- 
onstrations. To the writer's knowledge. 
it is the only automaton in the world that 
is governed exclusively by mechanical ac- 
tion. Through the kindness of Beatrice 
Houdini, Dunninger also became the pos- 
sessor of a large array of spiritualistic rec- 
ords, photographs, and various psychic 
data, which had been compiled by the 
late Houdini in his many years of re- 
search. 

As an author, this man ranks among 
the foremost in work pertaining to the 
mystic. Among the books that he is ac- 
credited with, are Universal Seco::d Sight, 
Tricks Deluxe, Tricks Unique, Popular 
Magic (Volumes One, Two and Three), 
Houdini’s Spirit Exposés, and Dunninger’s 
Psychic Investigations. 

For years this mentalist has been chair- 
man of the Scientific Investigation Com- 


Dunninger’s ap- 
praisal of Trader 
Horn’s mentality 
was exceptionally 


high 


mittee of Science and Invention Maga- 
sine, which publication has a standing re- 
ward of $21,000, payable to any medium 
in the world who is capable of presenting 
any effect in so-called spiritualism or 
psychic phenomena which Dunninger 
would be unable to duplicate by natural 
or scientific means. Needless to say, 
hundreds of mediums have applied for 
this prize, but to date none has been able 
to offer sincere evidence of psychic ability 
when subjected to the searching eyes and 
keen analysis of this investigator. 

One of the greatest mediums of all 
time, in the personage of Nino Pecoraro. 
a young Italian materializing medium. 
became a subject of Dunninger’s investi- 
gation, and succeeded in presenting a 
most impressive seance, in which much of 
a spooky and uncanny nature was pro- 
duced. Dunninger, however, easily dupli- 
cated all of the medium’s wares under 
similar conditions, and produced much 
of a phenomenal nature, by scientific 
means, which even the medium could not 


produce by his self-styled spirit power. 

It is amusing to find how many of the 
various magazines devoted to spiritualism 
have been offering accounts of Dun- 
ninger’s work, and insisting that he is 
possessed of “spiritualistic power” which 
he does not in the least admit. Dun- 
ninger’s scientific demonstrations and 
constant analysis of the things he does. 
seems to have absolutely no bearing upon 
their repeated opinion. 

The investigator’s daring and fearless 
attitude might be well expressed in the 
fact that he recently ventured to appear 
at a seance at the spiritualist’s conven- 
tion, in New York, and flung a challenge 
to John Slater, a message bearer. while 
Slater was demonstrating his so-called 
“spirit power” before a gathering of over 
two thousand believers, who were assem- 
bled from the four corners of the world. 
Although the spiritualists succeeded in 
evicting Dunninger from the auditorium. 


Slater did not succeed in reading a mes- 
sage in a sealed envelope, for which Dun- 
ninger offered a reward of $21,000. and 
for which he held his check in evidence 
of his sincerity. The name of Ponzi, the 
meteoric wizard of high finance. remains 
vividly in the minds of newspaper 
readers. Ponzi was for a brief time a 
master of finance. through whose amazing 
ability the entire world stood in awe. 
Dunninger was appearing at Steinert 
Hall, in Boston, at the height of Ponzi’s 
reign. One of the editors of a Boston 
paper influenced him to meet Ponzi. and 
it was through his mental investigation 
of Ponzi’s mind that sufficient evidence 
was supplied to the authorities eventual- 
ly to lead to the exposure of this money 
wizard’s methods. 

A most interesting experience during 
Dunninger’s career was one in which he 
was called to assist in the solving of a 
prominent murder case, of a high police 
official, in Washington, D. C. He solved, 
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Men Who Compare 
Voltage Controls 
C h o00ose ELECTRADS vs a 


1034101 
4 Pats. Pend. 


Rapio engineers, manufacturers and custom-set builders 
know that effective performance of their product depends 
upon the reliability of the parts they select. They compare 
before choosing—and almost invariably ELECTRAD Resis- 
tances and Voltage Controls are selected. What better proof 
of quality could be found? 


Reliable performance—longer life—most advanced design 
and construction—make ELECTRADS the choice of men 
who know radio. 


Yet scientifically controlled mass production emables ELEC- 
TRADS to be priced to appeal to the pocket-book. 


ADJUSTABLE ROYALTY PHASATROL 
<a Variable High The Universal 
Resistances R. F. Balancer 


Pat. 5/2/16; 
7/27/26, and 
Pats. Pend. 


U. S. Pat. 
1676869 
& Pats. Pend. 


TRUVOLT isos 


All-Wire Resistances Widely used as a_ volt- 
age controls in circuits 
requiring variable re- A simple. yet effective 
sistors with low self-in- means of balancing and 


The ideal resistance for elimi- 
nators and power packs, owing 
to its exceptional reliability 


: ‘ ductance. .ong-wearing wi ing radi pe 
and long life. Patented wind- snide ‘ os ae controlling —, fre 
: sistance eleme ‘ cy seills Ss 
ing makes for cooler opera- Poe ae aa me pal aie k L pone 
tion. Nichrome resistance wire : See ee Eee Se 

rials available. Due to stalled without expe- 


is wound around asbestos hav- 


; unique constructio D ience. Suitable to < 
ing an enameled copper core be oe, edisieen n ~ vad “" a ind ae 
ssistance eleme $s ne ac >quency cire 
—then wound around a fire- recent a is be ne a re — "a ui 
‘ ough e- 2d or t ed, anc 
clay base. Accurately rated. sana sieia iene E; Ti _ ae limi 
Exclusive sliding clip for : seh Ce ee Coe eee 
ake alt lire resistance range cov- nate all oscillation and 
quick adjustments. : ; é : 
ered with one turn of R. F. distortion. Can 


TRUVOLT VARIABLES have the knob, the same re- be mounted anywhere 


same distinctive construction, sistance being always on panel or sub-panel. 


plus fine knob adjustment. found at the same set- Handsome Bakelite 
Last longer owing to endwise ting. 11 types. Poten- case. Installation in- 
travel of contact over wire. tiometer, $2.00. Other structions in each pack- 
22 stock sizes—$2.50 each. types, $1.50. age. $2.00 each. 


ELECTRAD manufactures a complete line of resistance units and voltage 
controls for all radio and power supply requirements, including Television. 


ELECTRAD 


~ ELECTRAD 
Super - TONATROL 


A long-lasting volume 
control for use with the 
heavy currents of modern 
receiver design. Will 
easily dissipate 5-watts 
without varying in re- 
sistance. 


Sra a 


ce pe 
lo JJ 


Resistance element is 
fused at high temperature 
to the surface of an enam- 
eled metal plate. Prac- 
tically all-metal construc- 
tion rapidly dissipates 
heat. Pure silver floating 
contact of new design 
provides an amazingly 
smooth action which im- 
proves with use owing to 
a microscopic deposit of 
silver on the resistance 
element. Metal cover 
firmly riveted. Bakelite 
insulation. Convenient 
soldering lugs. 


7 types for every volume 
control purpose, includ- 
ing electrical phono- 
graph pick-ups. $2.40 
to $3.50. 


“* 
Send for com- +9” 
plete Super- ne A 92 
TONA- as Pas 
i R O L “a © 9<° 
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< 
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FROVOYX 


CONDENSERS AND RESISTORS | 
Moulded Mica Condenser | 
Acknowledged Standard 


CCURACY, minimum dielectric 
losses and freedom from change 
| under the influence of varying tem- 
| perature, weather and chemical 
| action have contributed to the ac- 
| knowledged pre-eminence of the 
| moulded mica condenser for use in 
| radio frequency circuits. 
| In Aerovox Moulded Mica Con- 
densers—made in a variety of shapes 
| and sizes to fit every requirement— 
| only the best grade of India Ruby 
| mica, pure tinfoil plates and high 
quality bakelite are employed. High 
quality materials, skilled workman- 
ship and constant research combine 
to produce a moulded mica con- 
denser that is accurate, permanent 
| and efficient. 


Send for Catalog 
Complete specifications of Aero- 
| 
| 


vox moulded mica condensers and 
other units are contained in a com- 
plete catalog that will be sent free of 
charge on request. 


The Research Worker 
contains, each month, valuable in- 


formation on radio design. It will 


be sent free on request. 
AEROVOX WIRELESS CORP. 


78 Washington St., Bklyn, N. Y. (™) | 


PRODUCTS THAT ENDURE 
SHORT 
WAVES 


without the 
expense of 
a new set! 


The 
Submariner 


WILL CONVERT YOUR RADIO SET INTO 
AN EFFICIENT SHORT-WAVE RECEIVER 


Simply remove a tube from the set and place it in 


the “‘Submariner,’’ then insert plug trom ‘‘Submariner’’ 
in the socket from which tube was taken, attach aerial 
and ground to clips of ‘‘Submariner.’’ Write for our 


money-back guarantee. Enthusiastic owners have written 


us from all parts of the world. Stations 8,000 miles 


away have been received. Vernier dial 32 to 1 ratio. 

Users are getting foreign stations the year around. 
There is very little static and short waves carry a 
much greater distance. 

FOUR MODELS 

20 to 65 meters for battery tubes, $15.00. For all 
electric, $17.50. Interchangeable coil model, 10 to 160 
meters, $22.50, for A.C. or D.C. receiver No. 4 coil, 
160 to 340 meters, $2.00 additional. In ordering, be 


and the number on each 
If he does 


and state name of set 
Ask your dealer for one. 
he will get one for you. 


sure 
tube. 
them, 


not carry 


If you are unable to get one locally, it will be sent 
postpaid upon receipt of money order or certified 
check. Sent €.0.D. only if $1. 00 accompanies order. 


This is to insure carrying charges. Price in Canada 
and some other foreign countries, 60c. additional. Can- 


not be sent C.0.D. outside U. S. ORDER TO-DAY. 
M-P MANUFACTURING CO., 


J- ne. 
3413 Fond du Lac Ave. Milwaukee, Wis., U. S. A. 


=_— 


A fully 
GUARAN- 
CSS TEED accur- 
ate timekeeper— 
7) tested and adjusted 
jewelled Swiss move- 
ment—artistically en- 
_graved case as illustrated 
um dial. enuine 3 
D. Order ‘Tiss bio 
delivery’ only. $3 


b- 1039 


| volume control. 


To be sure of getting your copy ah month, 
subscribe to Radio News, $2.50 a year. 
EXPERIMENTER PUBLICATIONS, Inc. 
381 Fourth Ave., New York City 


~ 
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The Experimenter 


(Continued from page 


or the filament to the various 
This is a better connection than 
using B minus as the starting point 
Thus in Fig. 1 “C” the by-pass con- 
denser in the plate circuit of the detec- 
tor is connected from the plate to the 
cathode and not to B minus as is often 
done. Referring to the connections of 

, C2 and C3, there is no alternative. 


cathode 
points. 


Connection of Speaker 


Concerning the connection of the loud 
speaker, there are three different choices 
in a circuit of the type shown in Fig 
1. It could be connected across the 
choke coil L, and this connection is often 
used. When this is used, the signal cur- 
rent must go through the eliminator 
Common coupling results. It could also 
be connected from the plate to B minus. 
The signal current is then forced through 


350) 


minimum. it may be used to control the 
volume effectively. It not only changes 
the grid bias and so controls the volume. 
but it also varies the total resistance in 
the plate circuit. Hence, it serves both 
to vary the bias and to introduce a resist- 
ance in the plate circuit. 


Operation of Screen Grid Tube 
Screen-grid amplifiers are often in- 
serted in receivers in the hope that high 
amplification and stability will be 
achieved. Not infrequently the change 
in the circuit accomplishes neither. The 
reason is usually that necessary precau- 
tions have not been taken. To gain 
stability with high amplification every 
precaution must be taken to prevent feed- 
back and to gain high amplification, the 
proper voltages must be applied. The 
load impedance must also be high. 


vw 


the grid bias resistor. Reversed feed- 
back results and a decrease in the output. 
particularly on the low notes where the 
by-pass condensers are ineffective. 

The third method is illustrated in Fig. 
1. The speaker returns to the filament. 
There is no reversed feedback and no 
signal current through the eliminator, ex- 
cept that which goes through the choke 
coil. This is small, so the method illus- 
trated is by far the best. 

But this connection is not applicable 
when the output device is a transformer 
or when the speaker is connected direct- 
ly in the plate circuit. But in those 
cases, a large condenser may be connected 
from the filament to the B plus side of 
the speaker or the transformer. 


Volume Control in A. C. Circuits 

One of the difficulties with a. c. circuits 
is to provide a suitable and adequate 
A variable resistor may 
| be placed in the antenna. Usually this 
is not adequate, although it is very good 
as far as control of volume is concerned. A 
very good control is illustrated in Fig. 
1. If the variable grid bias resistor 
R1 is made large enough and has a low 


The grid bias should be about 1.5 volts. 
If the entire filament ballast resistor is 
placed in the negative leg of the filament 
and the grid return is connected to A 
minus. the bias is too high. It is better 
to put 10 ohms in each leg as illustrated 
in Fig. 2. If a volume control is put 
in the filament circuit, it should be put 
in the positive leg. About 25 ohms is a 
suitable value. 

Stability is achieved by filtering the 
leads and by shielding the entire stage. 
not only the tube alone. The connection 
of the filter condensers is shown in the 
diagram. Note that all of them are 
connected to the negative end of the fila- 
ment. One condenser is across the grid 
bias resistor, another across the screen- 
grid and a third across the plate supply. 
A suitable value for each of these in a 
radio frequency circuit is .01 mfd. 

A radio-frequency choke coil of 85 mil- 
lihenries is put in series with each of the 
screen-grid and plate leads. 

A necessary condition for high ampli- 
fication is that the load impedance be 
high. That is, the primary winding on 
the coupling coil should be large and it 
should be closely coupled to the second- 
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engineering, industrial and 


developments in the rapidly 
fields of 


Theatrical Enginee 


Home and Theatrical 
Sound and Light Pro 


Television 


4 > 


Projection Engi 
is published by the B 
Davis Publishing ¢ 
Inc., who also pull: 
lish Radio Engi- 
neering an 
Aviation En. 
gineering. 


Projection 
' Engineering is 
headed by M. L. 
Muhleman, for years 
editor of Radio Engineering 
with Austin C. Lesearboura, 
Donald MeNicol and John F. 
Rider as associates. 
é “ » 
The first issue (September, 1929) 
' will earry the following material— 
Recent Developments in Sound Re- 
- cording and Reproduction 
by Joseph Riley 
Television Developments by M. L. Muhleman 
Design of Complete Amplifier System for 

Sound Pictures . by C. H. W. Nason 
Speech Interpretation in Auditoriums 

by E. C. Wente 

How and Why the Talkies” by H. W. Lamson 
News of the Industry—New Developments 

(and other timely material) 

4 


~ PROJECTION ENGINEERING IS NOT SOLD ON NEWSSTANDS 
viaiaiacaaanus NOW !! 


‘BRYAN DAVIS PUBLISHING CO., Inc. Please Check Your 
52 Vanderbilt Avenue, New York City Classification 
nelosed find pare for which enter my subscription Manufacturer (1) 
one year (Including executives, plant superintend- 
© for PRojEcTION ENGINEERING for {yo years ents, foremen, purchasing agents, etc.) 


Engineer CJ 


a ee a ae | a. 

Z Producer CT 

» Address. ic. SD et oor! tae all eet 2 eee CD 
Theatre ia 

Town and State....... Las sere CSE OREO. ee 


! 


CELLO 


Model R61 


A beautiful Walnut Cabinet with sliding | 
doors of matched Butt Walnut and 
selected Japanese Ash sidepanel overlays. 
Accommodates Buckingham, Crosley, At- | 
water Kent, Fada, Sparton and all stand- 
ard receivers. Ample space for Receiver, | 
Speaker, ete. 


Write today for Free illustrated folder of 
all new styles, including Phono-Radio 
Combination Consoles. 


EXCELLO PRODUCTS CORPORATION 


4832 West l6th St., Cicero, Illinois 


ELECT RIFY YOUR 
RADIO FOR ONL fe 


COMPLETE 


Why discard your present good set when you 
can electrify it for only $6.85, and banish the 
annoyance and expense of buying new 
batteries ? 


“Bp 
OVER 


provement 
distance getting. 
and address today for ful 
details, proof and Free Tria 
Offer. 


TOWNSEND LABORATORIES, 
| 725 Townsend St., Chicago, 111. 


By Please send me full information on the Townsend 
“B’ Power and Free Trial Offer. 


Name 


eee eee eee ee ee ee ee ee ee | 
i ee ee ee | 


SE <ND for our 1930 catalog. 
Filled with amazing values 
in screen grid radios, push 
pull audio, consoles, kits, 
parts. All standard makes 
and guaranteed merchancise. 


FE 


STERN RADIO MFG. CO. 


LAKE ST CHICACD JILL. 


100,000 TOWNSEND 
“B” POWER UNITS IN USE 


Hooked up in a few minutes. 
Use same tubes—no changes. 
You'll be amazed at the im- 
in reception and 
Send name 


ary. Fine wire on the primary is recom- 
mended. 


Motorboating and Howling 


The greatest trouble in amplifiers is 
motorboating and howling. The dis- 
turbances may have any frequency from 
a slow waxing and waning of the signal 
similar to very slow fading to a super- 
audible frequency. 
is due to microphonic tubes but in most 
cases it is due to low frequency feed 
back. If due to microphonic tubes, the 
noise can be usually stopped by employ- 
ing a different detector tube or by pro- 
tecting the tube from the sound waves 
emitting from the speaker. 


If the trouble is due to feed. back, it | 


is difficult to stop. The feed back takes 
place in most instances through the B 
battery eliminator or the batteries. When 
it does it is termed ‘“motorboating” 
whether or not the frequency is audible. 

Motorboating rarely takes place except 
in the very best amplifiers. But if the 
B battery eliminator is inadequately by- 
passed, it may take place in any ampli- 
fier having two or more stages. 

The remedies for this condition are 
based on isolating the different stages so 
that there is no feed back, or on reduc- 
ing the amplification of the circuit at 
the frequency of the disturbance. 

If the noise is above the middle 
register, just plain by-passing of the 
plate leads is usually sufficient. If the 
disturbance is at a very low frequency, 
by-pass condensers do not help much. 
But if the circuit is direct coupled, a re- 
duction of the stopping condenser or of 
the grid leak resistance is effective. In 
severe cases both may have to be reduced. 
Suitable filtering helps. Fig. 3 shows a 


resistance-coupled amplifier in which a | 
thorough job of filtering has been done | 
to eliminate as much as possible the | 


cause of motorboating. 


Placement of By-Pass Con- 
densers 


All the by-pass condensers in this cir- 
cuit are connected to the filament of the 
tube with which they are associated, and 
not to the B minus lead. Condensers 
are not only used in each plate circuit, 
but also in each grid circuit. 

In addition to the condensers, a filter 
choke is used in series with each plate 
and a resistor in each of the last two 
grid leads. These resistors are used be- 
cause the grid bias is taken from a drop 
in the B battery eliminator voltage 
divider. The first three series chokes 
may be replaced by resistors of about 
10.000 ohms. The fourth choke, CH2, 
should in all cases be a choke of low re- 
sistance; it may be of the same type as the 
coupling choke in the same plate circuit. 

The larger the by-pass condensers 
across the grid and plate leads, the better 
will be the filtering. It may seem a waste 
of condensers to some but they are the 
price of stability and the highest quality. 
The circuit which has been treated like 
the one in Fig. 3 will have a response 
characteristic like the theoretical, and no 
resistance or impedance-coupled ampli- 
fier served by a B battery eliminator will 
have it, unless the circuit is adequately 
and thoroughly filtered as illustrated. 


Sometimes the noise | 
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Become a Member 


of the 


JUNIOR RADIO 


GUILD 


and Receive Your 
Introductory Lesson FREE! 


In just a few short weeks you can build 
our own radio set, make sets for your 
riends at a big profit, and become an au- 

a on radio for your whole neighbor- 
0 


It’s lots of fun, too, when you learn 
through the Junior Radio Guild, because 
you actually build sets as you learn. And 
there is practically no hard study, because 
we tell you all about radio in simple, eas: 
words that even a baby could understan 

Over 12,000 boys are already members of 
this great organization sponsored by RA- 
DIO NEWS, and they have told so many 
of their friends about what wonders it has 
done for them, that membership is increas 
ing rapidly. 


BIG MONEY 
If You Learn Now ! 


All you have to do to become a member 
of the Junior Radio Guild, absolutely 
FREE, is to mail us the coupon below. 
The 25c we ask for is merely to cover the 
cost of the beautiful 
bronze membership 
in and your mem- 
hon card. You 
receive your intro- 
ductory lesson absoe 
lutely FREE! 


Mail the 
Coupon 
Today? 


JUNIOR RADIO GUILD, Dept. 2410u 
381 Fourth Avenue, New York, N. Y. 


~ 


} Gentlemen: 

Please enroll me as a member of .he JUNIOR 
RADIO GUILD. I enclose 25c (coin or stamps) 
| to cover the cost of my membership pin and mem- 
bership card. I also understand that I will get 
the introductory lesson in Radio Instruction for 
| Boys FREE by return mail. 


PONS 5655555500000 sno enenenace etccccccccoces 


A. cs vanes sekekaeen causa SOURED oicisisiseels=- sie 
ee ee 
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A218 Book SERVICE 


a 

S the first and only national radio weekly, now in its eighth year, RADIO WORLD publishes the most 

timely, up-to-date news of radio circuits and events in the set-building and broadcasting fields. Tech- 

nical accuracy second to none. Get a copy at your news-stand today, 15c. RADIO WORLD advises im- 

partially on all radio topics, including what text books to buy, and helps you to read the books properly. 
Every book advertised on this page is essential to your radio library. 


Five New Volumes Offer Short-Cut to Knowledge! 
MORECROFT ANDERSON and BERNARD 


“Elements of Radio Communication” *‘*Power Amplifiers’’ 


The latest book by Prof. 


John H. Morecroft, of the Here is the first book to be published on the subject of ‘Power ey 
Engineering Department of Amplifiers.’? Now printing, it is certain to fill a void in radio SS 
Columbia University, and past literature. The whole subject is fully covered in a masterful | 
president of the Institute of theoretical discussion of audio amplifiers and power supplies, 
= ——. oo supplemented by constructional chapters, with complete wiring 
ments : . 2 diagrams and specification of parts. Learn while you’ build! PSE aa EES 
tion,’” a book for the novice 5. B. Anderson, M.A. technical editor of RADIO. WORLD, and 1 | POWER AMPLIFIERS | 
to enjoy. We regard this as Herman Bernard, LL. B., managing editor of RADIO WORLD, = +} eee 
the best elementary book to both of the Institute of Radio Engineers, have explained fully the {4 
inform you authoritatively on phenomena of power amplifiers. Learn all about motorboating || 
the technical phases of Tadio and its cures, push-pull theory and practice, grid bias methods "4 z 
A oo ge gen on iar and effects, vacuum tubes in audio circuits, AC and battery type | 2 

. as AF amplifiers, phase relationships, common impedance, filter . . 
knowledge. The book is a ystems, by-pass condenser effects, necessities Pi tone + quality, | hina 
complete course on the ele- values of coupling constants, and a host of other topics associated : ang 
ments of radio, containing with power amplification, including speech amplifiers and ‘talkie’ | Herman Bernard 
much material never before installations } 4 
published. It has 226 pages, wars | 
170 illustrations and a com- More than 200 pages and more than 100 illustrations are devoted j 
plete index. Just out, it is to an analysis of this outstanding radio subject. ‘‘Power Ampli- | 
the book of the year in radio. fiers’’ is authoritative, original and comprehensive. It is free 
Cloth bound. Order Cat. ME from the traditional errors that have crept into this subject. The 
| $3.00 theoretical part of the book ean be understood by most novices, 

while the constructional part, that capitalizes the previously im ze PI See Ee 
By the same author: ‘‘Prin- parted knowledge, is thoroughly understandable by = anybody i eS 

ciples of Radio Communica- There is virtually no mathematics in the book. Cloth bound 
tion,’’ second (new) edition. ORR CAG Fe ie coe ha ccckawass ches APSR ; stabs cha ak eseh ota emule mated $3.50 


This book is for advanced 
students. It is the standard 


of excellence in its field. It 
covers mnuch the same ground as the later book, only much more RIDER 
fully and more technically. Contains 1,001 pages, 831 illustra- 
$7.50 66 9 99 
Service Man’s Manual 


tions,, Cloth. bound: Order Cat. BOP a o.o.0:0:6594.06 04:0: 
MOYER and WOSTREL Two new books by Jolin F. Rider, Ik. FE., Member, Institute of Radio Eng ineers, constitute the serie 


as —_—* grouped by him under the heading ‘‘Service Man's Manual.’ Part J is ‘‘Mathematies of Radio. 
**Radio Receiving Tubes’? Part IL is ‘‘Trouble Shooter’s Manual.’’ 

The need for an elementary book on radio tubes that answers The value of one of these books is more than doubled by the possession of the other, 
all the important questions has been filled by James A. Moyer, 4 é te ¢ i F 
Director of University Extension, Massachusetts Department of “The Mathematics of Radio,’’ 128 pages, 8%x11"’, 119 illustrations, bridges the gap between the 
Education, and John F. Wostrel, Instructor in Radio Engineer- novice and the college professor. It gives a theoretical background so necessary for a proper under- 
ing, Division of University Extension, Massachusetts Department standing of radio and audio circuits and their servicing, Flexible cover. Order Cat. MOR @....$2.00 
of Education. . . ; 5 ; 

a F ‘ ‘ : ariel The first. comprehensive volume devoted exclusively to the topic uppermost in every service man’s 
_ This new book is a complete discussion of tube principles, mind is ‘‘Treuble Shooter’s Manual,”’ just published. It is not only a treatise for service men, telling 
functions and uses, thoroushly up-to-date. In this book the them how to overcome their most serious problems, and fully diagramming the solutions, but it is a 
essential principles underlying the operation of vacuum tubes course in how to become a service man. It Hives all the details of servicing as they have never been 
are explained in as non-technical a manner as is consistent with given before. Finding the right mode of attack, applying the remedy promptly and obtaining the 
accuracy, The book covers the construction, action, reactivation, actual factory-drawn diagrams of receivers always have been a big load on the service man’s chest. 
testing and use of vacuum tubes as well as specifications for But no more. Rider, expert on trouble shooting, has produed the outstanding volume on servicing, 
vacuum tubes and applications for distant control of industrial and has taken the load off the service man’s chest! 
processes and precision measurements. 297 pages, cloth bound. 
order (at, BEV Giese sks sé cccvecas Sie aa aide ere Wa aera eae $2.50 This took ix worth hundreds of dollars to anu one who shoots trouble in receiversx—whether they be 
By the same authors : factory-made, custom-built or home-made reecivers. The home erperimenter, the radio engineer, the 

‘Practical Radie,’’ including the testing of radio receiving custom set-builder, the teacher, the student—ell will find this new book immensely informative and 
sets, 378 pages, 223 illustrations. Cloth bound. Order Cat. absolutely authoritative. 
rrr rr rn ere Pere errr eee $2.50 

“Practical Radio Construction and Repairing,’’ 319 pages, a MORE THAN 100 WIRING DIAGRAMS OF RECEIVERS MADE BY MORE THAN FORTY 
companion volume. Order Cat. MWPRC @............-. 2.0 DIFFERENT SET ae oetiat a ARE PUBLISHED IN THIS BOOK, INCLUDING OLD 
[NoteE: The atandard book on tubes for advanced students is MODELS AND LATEST MODELS! RCA, ATWATER KENT, CROSLEY, MAJESTIC, ZENITH, 
“The Thermionie Vacuum Tube,” by Hendrik Van der_ Bijl. STROMBERG CARLSON, KOLSTER, FEDERAL, FADA, Ete. 240 pases, size S%x11l"; 200 itu : 
Grier Gil: VI Bina nc ois cc acnd neces 6acsiwns oo $5.00] trations, Imitation jeather cover. Order Cat. THM Goi... cccccccccccccccvcccvcesvccccecese 3.50 


Read Radio World Every Week 


RADIO WORLD will help you in your radio work, so you will be able to use meters most valuably. Keep 
abreast of new circuits, intimate details on perfecting existing sets, pet inside track on sensitivity, distance 
reception, tonal quality, and news of radio, technical and non-technical. Enjoy the writings of MeMurdo Silver, 
J. E. Anderson, Herman Bernard, John F. Rider and a host of other radio engineers in RADIO WORLD 
You can find no magazine that better caters to your needs than RADIO WORLD. Short waves? RADIO 


WORLD will tell you all about them Extremely sensitive broadcast receivers? Their construction and 
operation are fully discussed with confident regularity. Vower supplic push-pull or otherwise? AC re 
ceivers? Screen yrid tube Large receivers that give a super-abundance of performance -small, economica! 


receivers that give performance out of all comparison to their size? Are you juterested in these’ Then you're 
interestd in RADIO WORLD. 

See the list of nine meters at left. Obtain one or more of these meters free, by sending in $1 for S-weeks 
subscription, entitling you to one meter; $2 for 16 weeks, entitling you to two meters; $3 for 26 weeks, en- 
titling you to three meters; $4 for 35 weeks, entitling you to four meters; $5 for 44 weeks, entitling you to 5 
meters; $6 for 52 weeks, entitling you to six meters 

Present RADIO WORLD mail subscribers may renew their subscription under this remarkably generou 
offer. Put a cross in square. 


RADIO WORLD which please’ send items checked on’ coupons. "7" 


(RN-16) 


145 W. 45th St., N. Y. City—Published Weekly. 
All Newsstands, 15¢ per copy—$3, six months—$6 a year 
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re $3.00; (1 CAT. 326 Name 
{j 0-6 Voltmeter D.C.. a Cat. 326 CAT. MP @.......+.. $7.50 | CAT. 337 
[) 0-50 Voitmeter D. C.. Cat. 337 ] CAT. PAM @...... $3.50 | CAT. 23 
[] 6-Velt Charge Tester D.C.....Cat. 23 CAT. MWT @...... $2.50 | CAT. 338 
[1 0-10 Amperes D.C............ Cat. 338 ] CAT. MWPR @.... $2.50) (|) CAT. 3250 Addre- 
{} 0-25 Milliamperes D.C...... Cat. 325 ] CAT MWPRC @ $2.90 CAT 350 
{} 0-50 Milliamperes D.C........ Cat. 350 CAT. MOR @...... 00!) CAT 390 
[) 0-100 Milliamperes D.C....... Cat. 390 ] CAT. TSM @...,.. $3.50 | CAT. 399 
[} 0-300 Milliamperes D.C....... Cat. 399 ] CAT. VOB @...... $5.00 CAT. 394 City State 


] 0-400 Milliamperes D.C....... Cat. 394 
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Like a Car 
with a Balked 


Gas Lever in 
Heavy Traffic 


Your foot on the gas brings a jerky 


response ... you're holding up traffic 
that’s anxious to move. 

Your variable resistance feeds the 
“gas” to your radio receiver ... and 
there’s all the difference in the world 
if its a CENTRALAB. 

Quiet. even flow of current without a 
crackle or a sputter... that’s CEN- 


TRALAB performance . . . a scien- 
tically constructed precision control for 
the modern radio receiver. 


Write for “Volume Controls and 
Voltage Control—Their Uses” 


<n 


CENTRAL RADIO LABORATORIES 
20 Keefe Avenue Milwaukee, Wis. 


Stop Using A Truss 


STUART’S ADHESIF PLAPAO-PADS are 
entirely different— being mechanico-chemico 
applicators—made self-adhesive purposely to 
keep the muscle-tonic called ““Plapao” con- 
tinuously applied to the affected parts, and to 
minimize danger of slipping and painful friction. 
The fabric is soft as velvet, and being adhesive 
clings closely to the 
body without straps, 
buck'ies or springs. Easy 
to apply, comfortable, 
inexpensive. 

For almost a quarter 
century stacks of sworn 
Sa testimonials from many 
Awarded differentcountriesreport warded 

Gold Medal success—without delay Grand Prix 
from work. The epidermaticabsorption of Plapao 
and the utilization of “‘plaster therapy” tend 
toward a natural process of recovery, after 
which no further use for a truss. 
Test of factor “PLAP AO” sent F R E E 
Mail Coupon below TODAY— 

Plapao Laboratories, Inc. 

393 Stuart Bldg., St. Louis, Mo. 
Gentlemen: Send mea Free Trial Plapaoand 48-page 
book on Rupture. No charge for this now or later. 


Address 


Television Radiomovies 


12” Aluminum Scanning Dises, either 24, 48 or 60 
holes on spiral with mounting for %” shaft, each $8.00. 
Steel Bushing for *4” shaft $.75. Flexible C. B. Discs, 
either 24, 48, 60 holes on spiral with mounting for 4” 
shaft, each $.75. G-10 Neon Lamp, each $.75. Standard 
Neon Lamp stands load of 50 milliampere plate size 
1%” x 1%” each $6.00. Federal Telegraph Co., U. S. 
Radio Inspectors, the De Forest Radio Co., and many 
Experimenters are using the Pohl Scanning Discs. 
Cash with orders. Arthur M. Pohl, 3541 Michigan Ave., 


Detroit, Mich. 


To be sure of getting your copy each month, 
subscribe to Science and Invention, $2.50 year. 
EXPERIMENTER PUBLICATIONS, Inc., 
381 Fourth Avenue, New York City. 
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Breaking Into Amateur Transmitting 


(Continued from page 322. 


graph, the key should be grasped lightly 
between the thumb, forefinger and middle 
finger; the other fingers take care of 
themselves. The round forearm muscle 
rests easily on the table; the whole arm 
is relaxed; motion is chiefly confined to 
the wrist and upper forearm. Another 
rule of sending, which could be adopted 


usually includes diagramming and ex- 
plaining the operation of your transmit- 
ter and receiver (see Figs. 3 and 4). 
Other electrical queries are usually com- 
bined with a few questions about radio 
law—for instance: No operator may 
divulge the contents of private messages 
he may copy; no one shall send out a 


cn = DETECTOR AUDIO AMPLIFIER 
ANT. LEAK | . 
one 4 | TRANSFORMER 
acill GRID | 
Oo COND. 
U 
fa) TUNING 
a COND. 
O tn 
— ~~. 
TICKLER 2 2 
AA] 
—~ 
Ha ----4! SG 
bal A B PHONES 
BAT T. BAT T. 
Fig. 4. Another requirement of the 
Government test is to draw the 


complete circuit details of your short- 
wave receiver 


with benefit by many old timers, is: 
send slowly with regular spacing. Slow, 
even sending will get through a message 
much faster than a machine gun delivery 
which cannot be copied. 


Licenses 


As all radio activities are controlled 
locally by the Supervisor of Radio, appli- 
cations for the required operators and 
station licenses must be made to him. 
The supervisors are stationed at Boston 
(1st district), New York (2nd), Balti- 
more (3rd), Atlanta (4th), New Orleans 
(5th), San Francisco (6th), Seattle (7th), 
Detroit (Sth), and Chicago (9th). The 
district boundaries on the map (Figure 
2) show at a glance which district you are 
in. You must make formal application 
in writing for each license, and for the 
operator’s license pass a code test at ten 
words per minute and a short theoretical 
examination as well. This examination 


false distress signal; amateurs must stay 
within their allotted bands and observe 
evening and Sunday morning silent hours 
when their transmission would interfere 
with other services. The two types of 
licenses are illustrated in the photographs. 
Though the operator’s license happens to 
be a Ist Class Commercial one, for which 
a 20 word code test and a theoretical 
examination lasting several hours are re- 
quired, the general form and wording of 
an amateur license is the same. 

When a first class receiver has been 
installed and when the operator is well on 
his (or her) way toward getting the 
necessary licenses. it will be time to 
think of building the transmitter. Here 
there may be a serious obstacle, usually 
human, in the form of a father, a wife, 
or perhaps some more distant yet equally 
insistent relative. The question arises: is 
it necessary to submerge everything else 
around the house in a maze of wiring be- 
fore signals can be transmitted? The full 
answer to this question, fortunately nega- 
tive, will take an article by itself, to ap- 
pear next month under the title “A Short 
Wave Transmitter That Fits into the 
Home.” 


—_—____<~> 


Radio News at the New York and Chicago Shows 


To those of our readers who will at- 
tend either the New York or the Chicago 
radio shows, a. cordial invitation is ex- 
tended to make our booth their head- 
quarters: 

StxtH ANNUAL Rapro Wortp’s Farr, 


New Madison Square Garden, New York, 
September 23 to 28 inclusive, RADIO 
News will occupy booth No. 2, Section II. 

E1icHTH ANNUAL CHICAGO’ RapIo 
SHOow, Coliseum, Chicago, Rapio News 
will occupy Booth No. 27, Section H H. 
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Utility and Entertainer 
George W. Walker “MULTI-UNIT” 


A Device with a Dozen Uses 
SHORT WAVE RECEIVER SHORT WAVE ADAPTER 
REGULAR BROADCAST RECEIVER 
SCREEN GRID PRE-AMPLIFIER R. F. OSCILLATOR 
EXTRA STAGE OF R. F. OR “BOOSTER” 
RADIO “EXPERIMENTAL” UNIT 
CRYSTAL RECEIVER WAVE TRAP WAVE METER 


One of the most unusual radio instruments ever devised. Will perform any individual 
function of a complete receiver, and in addition may be used for calibrating, testing or 
checking. Makes a wonderful broadcast receiver, short wave receiver or transmitter. 
Oscillates violently over the entire scale range from 550 meters down to 15. Uses all 
tubes 199 to 210 and all voltages, A.C., D.C., or rectified. Nothing like it ever placed on 
the market before. 

The Radio Fan has at his disposal a device which will provide him with something 
to tinker with for an entire season without performing the same experiment twice. 
—— acquainted with all the circuits and the way tubes perform under particular 
conditions. 


The Dealer and the service man require this most 


valuable instrument for adjusting radio frequency cir- 
cuits to resonance, providing a beat note or con- 
stant frequency oscillation for determining wave length 
of a particular condenser setting, calibrating a receiver 
disposing of trade-ins and obsolete sets by making them 
up to date by the addition of an R. F. amplifier. 


NO ANTENNA-GROUND NEEDED 

the Multi-Unit with most any receiver 
Booster (extra stage . F.), the sensi- 
sufticient to make unnecessary the 
Tone quality is immediately 


When using 
as an R. F. 
tivity increase is 
use of outside antenna. 


R. F. PRE-AMPLIFIER 

Uses same type tube as in the R. F. stages of your 
present receiver. 199, 201-A, 222, 224, 226 or 227 
tubes may be used. Either A. C. or D. C. Extreme 
selectivity. if you prefer. Tune in stations you never 
heard before. This efficient circuit reduces static and 
other interference. Greater clarity results as the addi- 
tional volume makes over-loading of tube filaments 
unnecessary. 


SCREEN GRID R. F. BOOSTER 
Increase the range and volume of your present receiver 
to equal the latest improved Screen Grid Receiver. 
Merely insert unit adapter plug in socket of your re- 


SHORT WAVE R. F. BOOSTER 


Connect the unit ahead of your short wave set and 
hear stations with greater volume. Uses screen grid 
or 201-A type tube. 


R. F. OSCILLATOR 


Check your recciver for wavelength and calibration. 
Determine resonance of circuits, test tubes for oscilla- 
tion and regeneration, neutralizing receivers, balancing 
condensers, laboratory measurements, short distance 
transmission and generating a beat frequency for super- 
heterodyne. 


improved. Less external electrical interference assured. | ceiver. No change in receiver wiring. Adaptable to There are numerous additional uses, a few of which 
either A. C. or D. C. receivers. are wave meter, Loop R. F. Amplifier and growler 
SHORT WAVE CONVERTER SHORT WAVE RECEIVER for measuring efficiency of shielding material. By the 
time an experimenter has exhausted the possibiliti 
(15-95 Meters) (15-95 Meters) of this Saleem he will be qualified for . ae 
Enjoy the novelty of short wave experiments by con Experiment with the fascinating short waves. Tune aaiicer 
enjoy p yelty of s é xpe s - : x 32 ee ce we oF. 
verting your present receiver to tune to the low waves. pA gpm sores lar rage lg sag gas PR Consists of the essential parts of an oscillatory cir- 
Utilizing the audio amplifier in your own receiver all-year-around reception ‘Warm weather in Australia cuit, and in addition are plug-in coils, adapter cord 
serves a dual purpose and increases volume and range. and New Zealand is winter in this country. Hundreds and plug, bridging connections, and extra wires along 


Plug the unit adapter into the detector socket of your acti. eked : 5 : fa with well detailed instructions for many 
of short wave stations thruout the world are listed. major experiments. Entire unit  con- 


set. No change in wiring or extra tube required. The : 1 
Multi-Unit will function with either A. C. or D. C. SINGLE TUBE RECEIVER tained in box 7% inches by 5 inches by $16.00 
receivers. Ideal for either short wave or regular broadcast band. | 3% inches. Price .........sseeseeeee 


AT YOUR DEALER OR MAIL YOUR REMITTANCE DIRECTLY TO FACTORY 


THE WORKRITE RADIO CORP., 1836 E. 30th Street, CLEVELAND, OHIO 


SERVICE MEN—DEALERS—JOBBERS—MANUFACTURER’S AGENTS WANTED 


550.000 
PEOPLE 


Will Attend These 


th 
ANNUAL fais 
RADIO La | 


WORLDS FAIR Expositions! RADIO SHO 


MADISON $Q.GARDEN Ba COLISEUM 


~~ 


Pay adi ‘ 
NEWYORK xctcswe Weta CHICAGO Siti 


It’s the Roll Call of the Radio 


Industry! You cannot afford 
to PLAN 
NOW TO GO. 


The Tradesand Public of the two 


The Only Official 
Shows of the 
Radio 
Manufacturers’ 
Associaton 


most important buying 
PARTS 
MATERIALS 

; BUYING GUIDE! 
ste 


o This year, for the first time, both shows will 


ALL miss it. 
THE NEWEST 


DEVELOPMENTS! 


The newest developments in radio, designed = 


Pd 


territories will be 


there. 


as a result of the many trends and ideas brought include a Parts and Raw Materials Directory. With 


out at the June Trade Show will be on display. New the official approval of the Radio Manufacturers Association 
models of receivers, speakers, tubes, furniture, prepared since it will be used as a buying guide by the industry's chief en- 
June, will be among the displays of the 217 prominent exhibi- gineers, sales executives and purchasing agents. Every manu+ 
tors. The newest in TELEVISION will head the many feature 


attractions! See the evolution of radio: past, present and future. 


RADIO MANUFACIURERS SHOW ASSOCIATION 


U. J. HERRMANN, Managing Director 


facturer who supplies material to the radio manufacturing 


industry should be represented. 


G. CLAYTON IRWIN, Jr., General Manager 


. from motors, street Cars, 


‘static’ 
telephones and electrical appliances, plug in a 


To eliminate 


Falck Claroceptor between wall socket and 
radio set. This new improvement by a pioneer 
manufacturer grounds and thus blocks out line 
interference noise and radio frequency disturb- 
ances. Also improves selectivity and distance. 
Requires no changes in set. Measures just 
314%)x5%x2¥% inches. Thousands all over 
America now use the Claroceptor for clearer 
A.C. reception. Get one right away—at radio 
parts dealers. Write for descriptive folder. 


$7.50 


with cord and plug 


Manufactured by ADVANCE ELECTRIC CO. 


1260 W. Second Street Los Angeles, Cal. 
JOBLERS AND DEALERS, GET OUR PROPOSITION 
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LIGHTNING ARRESTER 
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It Also Dissipates 
Accumulated Static Charges 


Why take chances of having your radio 
damaged and put out of use by storms and 
lightning when you can have guaranteed light- 
ning protection for only $1.00? 

Any radio equipped with a Corwico Vulcan 
Lightning Arrester that is damaged by light- 
ning will be repaired by us up to a cost of 
$100. Get a Corwico Vulcan Lightning Ar- 
rester today. Tommorrow may be too late. 
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At your dealers or dtrect 
upon receipt of price 


CORNISH WIRE COMPANY 
24 Church Street New York City 
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(Continued from page 356) 
tector tube socket and grid leak mount. 
When you are satisfied that you have 
placed these parts in the correct position 
they may then be fastened down to the 
baseboard with woodscrews. 
So much for the assembly of the paris. 


Wiring the Audio Amplifier 

To simplify the description of the wir- 
ing procedure, the transformer at the 
extreme right end of the baseboard will 
be referred to as Transformer No. 1; 
the socket to its left as Socket No. 1; 
the Amperite to its left, Amperite No. 1; 
the next transformer, Transformer No. 
2: the socket to its left. Socket No. 2. 
and finally the Amperite to its left. 
Amperite No. 2. 

The first step in the wiring job is to 
wire both grid circuits, then both plate 
circuits, then both filament circuits, and 
finally the B and C battery circuits. 

First, connect a wire with the ter- 
minal marked “Grid” Transformer 
No. 1 to the “G” Socket 
No. 1. Next connect a wire from the 
terminal marked “Grid” on Trans- 
former No. 2 to the “G” terminal on 
Socket No. 2. Then connect a wire from 
the terminal marked “P” on Socket No. 
1 to the terminal marked “Plate” on 
Transformer No. 2. Connect a wire 
from the terminal marked “P” on Socket 
No. 2 to the upper terminal of the Loud 
Speaker Jack mounted on the panel. 
Now unsolder the lead attached to the 
phone tip Fahnestock clip marked “P” 
and resolder it to the terminal marked 
“Plate” on Transformer No. 1. The 
wire connected to the other Fahnestock 
clip, marked “B plus.” is next unsol- 
dered. the clip removed. and the wire re- 
soldered to the terminal marked “Pos. 
B” on Transformer No. 1. This latter 
wire is the one which leads to the Yel- 
low terminal on the Cable Receptacle. 

Now connect a wire from the “F 
plus” terminal of Socket No. 1 to the 
end of the Amperite No. 1 nearest the 
panel. Connect a wire from the “F 
plus” terminal on Socket No. 2 to the 
end of Amperite No. 2 nearest the panel. 
Next connect the free ends of both Am- 
perites together and continue the con- 
nection to the Red terminal on the Con- 
nector Cable Receptacle. Then connect 
both “F minus” terminals of the sockets 
together and continue the connection to 
that side of the Filament Switch. 
mounted on the panel. to which is con- 
nected the wire leading to the “F 
minus” terminal on the detector socket 
This particular switch terminal can be 
easily identified’ because it is the one that 
does not lead to the Black terminal on 
the Connector Cable Receptacle. 

To complete the B battery circuits it 
is necessary to connect a wire from the 
terminal marked “Pos. B” on Trans- 
former No. 2 to the Blue terminal on 
the Connector Cable Receptacle. Then 
connect a wire from the other vacant 
terminal on the Loud Speaker Jack to 
the Gray terminal of the Receptacle. 


on 
terminal on 
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The Thrill 
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of 
My Life 


to Others 


Several weeks ago I visited 
an old school friend of mine, 
whom I hadn’t seen for several 
years. After chatting a while, 
she asked me if I had ever been 
to a spiritualistic meeting. I 
said, “No, but I’d like to go.” 


So she took me over to a 
friend of hers whom she said 
was a medium that could ac- 
tually show me spirits, talk with 
them, and receive messages from 
them about the dead. 


Of course, I didn’t believe it, 
but I sat down in a darkened 
room with several others. 


All of a sudden tables began to jump, 
lights flashed, grave voices spoke and 
ghosts appeared before my very eyes. 
For an hour this went on, my _ hair 
standing on end half the time, and the 
other half I tried to control myself to 
keep from running. 


When it was all over I wiped the 
perspiration from my brow, fully con- 
vinced that spiritualism was the real 
thing, and walked out into the open 
air thrilled to the very marrow of my 
bones. 


As we started for home, my friend 
began to chuckle. Very indignantly I 
asked her what she thought was funny, 
for my knees still trembled. But she 
said not a word until we arrived home, 
then pulling down a big book from her 
book-shelf she handed me ‘Houdini’s 
Spirit Exposes,” and as I glanced 
through the beautifully illustrated pages 
I realized that I was a victim of a 
huge joke. For everything the ‘“me- 
dium” did was clearly explained within 
this one volume, with dozens of other 
stunts that one could easily do. Hou- 
dini, the world-famous magician, has 
merely set down all the tricks of his 
trade in one huge volume, and these 
a were reproduced to give me my 
thrill. 


You, too, can be the life of the party, 
and the center of a great evening’s fun, 
by getting ‘“‘Houdini’s Spirit Exposes.” 
You, too, can give your friends the 
thrill of their lives. 


_ Send today! for the complete volume, 
in the large 9 by 12-inch size, with over 
12-inch size, with over 112 pages of 
fascinating, illustrated tricks of magic. 
And the price complete is only 50c 


postpaid! Money back if not perfectly 
satisfied ! 
FILL OUT AND MAIL 
THE COUPON 
NOW! 


Experimenter Publications, Inc., 


Dept. 2410b, 381 Fourth Ave., 
New York, N. Y. 
Gentlemen: 


I want to give my friends the thrill of 
which 
please send me postpaid your big book, 


their lives and enclose 50c, for 


*‘Houdini’s Spirit Exposes.” 


GUY >...:3> 


And How I Gave It 


———— 
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Now, the terminal on Transformer 
No. 1 marked “Neg. Fil.” connects to the 
green terminal on the receptacle, while 
the similarly marked terminal on Trans- 
former No. 2 connects to the brown 
terminal. on the receptacle. 

The grid and plate connections need 
take up only a small space between the 
units; in fact, the less space the better. 
The filament, B battery and C battery 
circuits, the latter connecting to the 
“Neg. Fil” terminals on the trans- 
formers may all be arranged neatly in 
cable formation along the rear edge of 
the baseboard. To keep these wires in 
place they may be bound with cord, but 
care should be exercised in this stage of ; 
the work to see that the cord does not bss 
cut the insulation covering the wire so oh. mith 
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the slightest obligation. Do 
it Now. 


J. E. SMITH 
President 
Dept. 9XTA 


National Radi> Institute 
Washington, D. C. 


design and build 100 circuits 
with it. Here are two ~~ 


Erratum Notice 


In our September issue we published 
an article (p. 231), “Dr. Lee DeForest 
Writes the Reminiscences of a Radio 
Pioneer.”” There were several interesting 
illustrations, in that article, of some of 
Dr. DeForest’s early experiments. 

In view of the fact that the editor of 
Radio Broadcast, Mr. Willis K. Wing, 
was kind enough to lend those illustra- 
tions to us, we should have made the 


. E. SMITH, President, 

Dept. 9XTA, ‘National Radio Institute, 
Washington, D. C. 

Dear Mr. Smith: Send me your book, “Rich Re- 
wards in Radio.’”’ I want to know about the money~- 
making opportunities in Radio and your practical 
method of training men at home in their spare time 
to become Radio experts. This request does not 


usual acknowledgment. Since this was po cterge ty 
omitted through an oversight, we take a oe 
this opportunity of calling attention to oe 

Address. 


the omission, acknowledging our obliga- ; 
tion to Radio Broadcast, and sincerely This is Radio’s Biggest Year Kim State... 
apologizing to Mr. Wing—TuHeE Ep1tTors 
OF Rapio News. 
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Send today for your free copy 
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415 S. Dearborn St., Dept. RN., 
Chicago, Ill. 
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What Is a Good Loud 
Speaker? 
(Continued from page 319) 


are combined to produce a useful device. 

A picture diagram showing the con- 
struction of an ordinary dynamic loud 
speaker is given in Fig. 3. The loud 
speaker consists of the following essential 
parts: 

(a) the cone. 

(b) the moving coil. 

(c) the centering strips. 

(d) the coupling transformer. 

(e) the magnetic core. 

(1) the field coils. 

If one knows what to expect when ex- 
amining a dynamic loud speaker, it is 
much easier to form some opinion re- 
garding it. Let us examine in some de- 
tail the design, purpose and construction 
of the various sections listed above. 


The Cone 


The cone is usually made of a stiff 
paper formed into a conical shape so that 
maximum rigidity with a minimum of 
weight is obtained. The paper must be 
such that it does not alter in shape or 
size due to temperature variations and 
it must not be affected by dampness. The 
paper must not be subject to fatigue— 
these characteristics in the paper are 
essential if the loud speaker is to give 
long, useful service. 


To energize the field coil of the dy- 


namic, various power supplies 


employed 


Until quite recently paper was the only 
material used in the construction of cones 
of any type. At present, however, the 
writer knows of one special material de- 
signed specially for use as a diaphragm 
material in dynamic loud speakers. It is 
known as Burtex and is used in a number 
of dynamic loud speakers. Its makers 
claim that it is unaffected by the weather 
and that a more efficient loud speaker 
with a somewhat better frequency re- 
sponse can be constructed by the use of 
Burtex. It’s possible that there are some 
other special diaphragm materials on the 
market with which the writer is not famil- 
iar and which also have advantages over 


| paper. 


| is quite important. 


The angle at which the cone is formed 
It determines the 
stiffness of the diaphragm and it also 
alters to some degree the frequency re- 


Rapio News For Ocrorer, 1929 


Vheres an air of, 
hospitality that youll like 


AT THE HOTEL 


PICCADILLY 


227 WEST 45% ST. or BROADWAY 
CNEW YORKS 
ADJACENT TO Every ACTIVITY 
600 BRIGHT SUNLIT ROOMS 
come LACH WITH BATH, e«<e 
ELecTRIC FAN, ICE WATER 
SINGLE ROOM 4%0 BATH $322 
DOUBLE ROOM». BATH $422 


Exceptional Restaurant & Grille 
Wire At Our Expense For RESERVATIONS 
€.D.SOFILELD -MAanaGinGe Diaecrog 


SEND for our 1930 catalog. 
“ Filled with amazing values 
in screen grid radios, push LH 
pull audio, consoles, kits, “4 A z: 
parts. All standard makes % i iy 
and guaranteed merchandise. a 
WESTERN RADIO MFG. CO. 
3228 BZ 


- LAKE ST. CHICACO ILL. 


FREE! 


Boys! Here’s the ap Navy model Airship. Large 

6-foot air bag with inflators, parachute with auto- 
matic release and complete instructions for flying. 
Will fly for miles at height of 1000 feet. Great 
chance to study aerial navigation. Send name and 
we'll send 6 of our new art pictures to dispose of on spe- 
cial 25c offer. Send the $1.50 you collect and asa reward 
for this service we will send this wonderful Airship with 
full instructions free. 


” C. M. THOMAS, 337 W. Madison St., 10-K-22, Chicago 


MASON, FENWICK & LAWRENCE 


PATENT LAWYERS 
600 F St., N. W., Washington, D. C. 


Estb. over sixty years. Send sketches. 
Electrical, Aeronautical and Chemical Inventions 
earefully handled. Practice before the U. S. Courts 
and the Patent Office. Prompt and careful service. 
Write us. Protect) your inventions: 


TRADE MARKS REGISTERED 


MARVELOUS WEW PATENTED 
SCREW-HOLDING SCREW DRIVER 


Non-magnetic. Holds screws tight! Removes 4 
them INSTANTLY from inaccessible places. 
Factories, radio electricians, machinists, ete., br 

On sizht! Indispensable. Price $1.50 only. (Sent 4 
Postpaid receipt money order.) 

DISTRIBUTORS: Gennine opportunity earn 
big money. Exclusive territory. Write or wire 
quick for full details. 


JIFFY-TITE MFG.CO, 1211 Water St.BostonMass. 


SORIASIS 


IS UNNECESSARY TO SUFFER 
DIS- 
EASE. I SUFFERED FOR YEARS. 
WRITE R. S. PAYNE, 234 E. 2nd ST., 
COVINGTON, KENTUCKY. 


4 


WITH THIS DREADFUL SKIN 


ae ae ae es 


Rapvio News For Octoser, 1929 


sponse characteristic of the loud speaker. 
The cone, small though it is, acts, at high 
frequencies, like a small horn. The larger 
the angle the smaller is the horn effect, 
but with large angles the cone is less 
rigid, which affects the efficiency and the 
low frequency response: 

The cone is supported at the outer cir- 
cumference by a strip of some soft, pliant 
material such as thin leather. It is essen- 
tial that this supporting material be light 
and flexible so that it will not hinder the 
movements of the cone. 


The Moving Coil 


The position of the moving coil is clear- 
ly indicated in Fig. 3. The coil is gen- 
erally wound on a support made of some 
thin insulating material which, in turn, 
is cemented fast to the paper cone. In 
the case of a diaphragm made of Burtex 
the support for the coil is part of the 
cone itself. 


The dynamic shown here employs a 
stepped-down 110-volt line source 
rectified by the dry rectifier illustrated 


The number of turns used for the mov- 
ing coil may be anything from one up to 
several thousand. Generally, however, 
the coils consist of about one or two hun- 
dred turns of fine wire, about No. 35 
gauge. 

The coil and its support must move 
axilly to and fro in the air gap during 
operation of the loud speaker and it is 
therefore essential that the coil and its 
support be accurately centered in the air 
gap and that means be provided to main- 
tain it in this position. In some models 
a thin spider web form is used for this 
purpose. Other dynamics make use 
of three light thin springs which serve 
to hold the moving coil accurately 
in the center of the gap and permit no 
movement sideways although permitting 
very free movement in the direction of 
the axis of the cone. The major require- 
ment of the centering device is that it be 
stiff enough to accurately keep the coil 
centered but that it not interfere with the 
normal movements of the cone. 

Some dynamics using light springs to 
center the coil also use these springs to 
convey the current to the moving coil. In 
other models current is supplied to the 
coil via two fine wires cemented along 
the cone. 


The Coupling Transformer 


The moving coil system of a dynamic 
loud speaker has, generally, quite a small 
electrical impedance. At low frequencies 

(Continued on page 370) 
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the impedance of the average dynamic 
is something in the neighborhood of 10 to 
25 ohms. If the loud speaker were ideal 
this impedance would be constant and of 
pure resistance at all frequencies. Actual- 
ly the impedance of a moving coil speaker 
varies with the audio frequency, gradually 
increasing in value with increases in fre- 
quency. 

At all 
of the 


audio frequencies the impedance 
average moving coil system is, 
however, much lower in value than the 
plate impedance of a power tube, and for 
this reason a coupling transformer must 
be used to adapt the impedance of the 
moving coil system to the plate impedance 
of the power tube. If we were to try 
and operate a dynamic loud speaker with- 
out any coupling transformer between the 
tube and the moving coil, we would find 
that the volume would be very low and 
that considerable distortion would be pro- 
duced. 

Coupling transformers as used in the 
ordinary dynamic loud speaker are gen- 
erally designed to operate satisfactorily 
with any ordinary type of tube. In such 
cases somewhat increased efficiency would 
be obtained through the use of a special 
coupling transformer designed to operate 
satisfactorily with any ordinary type of 
tube. In such cases somewhat increased 
efficiency would be obtained through the 
use of a special coupling transformer de- 
signed to work with the particular tube 
to be used. At least one manufacturer, 
the Silver-Marshall Company, get around 
this problem very nicely by using a trans- 
former with several taps on the primary 
so that the proper ratio for most efficient 
operation can be obtained no matter what 
power tubes or arrangement of power 
tubes the loud speaker might be supplied 
from. 


The Iron Core and the Field 
Coils 


The operation of a dynamic loud 
speaker depends upon the reaction of two 
magnetic fields, one due to the audio 
currents flowing through the moving coil 
and the other due to the currents flow- 
ing through the field coils. The currents 
flowing through the field winding set up 
a steady magnetic flux throughout the 
field circuit. The part of this flux which 
is useful is that part which passes across 
the air gap where the moving coil is 
located. It is at this point that the field 
flux reacts with the currents in the mov- 
ing coil to cause the coil to move. The 
larger the audio currents through the 
moving coil and the greater the value of 
the steady flux due to the field, the 


' greater the movement of the cone and 


| the light socket. 


therefore the greater the sound produced. 
It is of advantage therefore to get in the 
air gap as high a flux density as possible. 
Commercially, the loud speaker manu- 
facturer designs the units for maximum 
flux density consistent with reasonable 
cost and a reasonable amount of power 
consumption from the source supplying 
the field power. 

Power to supply the field may be ob- 
tained from a storage battery, from the 
filter system in a B power unit, or from 
In the case where the 
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light socket supplies a. c. the loud speaker 
is equipped with a rectifier so that d. c. is 
available for the field circuit. 

This completes the technical discussion 
of the dynamic loud speaker. If it has 
accomplished what we hoped it would, 
the reader will have obtained from the 
preceding discussion a good idea of the 
relation of the various parts used in a 
dynamic loud speaker. 

It is only when one has some idea of 
the general design, construction and pur- 
pose of the various parts of any device 
that one can properly compare one loud 
speaker with another. A man who goes 
into a radio store and says “I want a set” 
and then after listening to a half dozen 
decides to buy some particular one is 
very much like the traveler who goes on 
one of those “personally conducted” 
tours. He sees and hears what is shown 
to him—he never knows what he may be 
missing! The traveler—and the radio 
experimenter—who gets to know all the 
by paths is the one who gets off the 
beaten path and sets out for himself. He 
may bump his shins but in the end he 
has a good time and the satisfaction of 
having found out things for himself. 


——_—__~+ +> 
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cons and Direction Finders; Aircraft Radio Equipment; Practical Television and 
Radiomovies; Eliminating Radio Interference; Radio Laws and Regulations; 


Handling and Abstracting Traffic. 
New Information Never Before Available 


including detailed descriptions of standard equipment is presented, such as a 
complete description of the Marconi Auto-Alarm System; the R. C. A. Direction 
Finders ; the Western Electric 5-C Transmitter including all the newest equipment; 
description and circuit diagram of Western Electric Superheterodyne Radio Re- 
ceiving Outfit type 6004-C; Navy Standard 2-Kilowatt Spark Transmitter; etc., ete. 
Every detail up to the minute. 


Prepared by Official Examining Official 


The author, G. E. STERLING, is Radio Inspector and Examining Officer, Radio 
Division, U. S. Dept. of Commerce. The book has been edited in detail by ROBERT 
S. KRUSE, for five years Technical Editor of QST., the Magazine of the American 
Radio Relay League. Many other experts assisted them. 


FREE EXAMINATION 


The Revised Edition of “The Radio Manual” has just been published. Nearly 900 pages. 
369 illustrations. Bound in Flexible Fabrikoid. The coupon brings the volume for 
free examination. If you do not agree that it is the best Radio book you have 
seen, return it and owe nothing. If you keep it, send the price of $6.00 within 
ten days. 

_Clip and | Mail This Approval Order Form_ 
D. VAN NOSTRAND CoO., Inc., 

250 Fourth Ave., New York 


Send me the Revised Edition of THE RADIO MANUAL for examination. Within ten days 
after receipt I will either return the volume or send you $6.00—the price in full. 


(Radio News 10-29) 


Announcing Racon New 
Electro Dynamic Type 
Horn Unit for Radio 


Combining 
the rich, full 
tones of the 
dynamic type 
with the clear- 
ness and dis- 


tinctness, 
without dis- 
tortion. 


No. 1315. Air Column 104” 
Bell 18” x 24”. Depth 13” 


A radical change 
in the type speaker 
for radio use. Just 
slightly higher in 
price than the ors 
dinary speaker, but 
enormously better. 


Racon Junior Electro- 


Dynamic Type Horn 
Unit. Patented May 7, 
1929 


RACON ELECTRIC CO., INC. 
Factories: 
18 Washington Place, New York 
Slough, Bucks, England, and 3 Mutual 
Street, Toronto, Canada 


ROYAL-EASTERN 
EW 1930 Radio and Electrical catalog will be 
~ sent to you absolutely free of charge. Our new 

1930 catalog is bigger and better than before—every- 

thing that is worth while in radio is listed. It is 

just chock full of the cream of electrical appliances 
znd radio apparatus. 
We are now booking orders for the new 
HAMMARLUND Hi-Q 30. 


The new Hammarlund 


Send your omer in early. 
job is a peach of a kit—it surely does perform and 


The new 1930 
on the chassis. 


Hi-Q is 


mean maybe. 
everything goes 


we don't 
complete 
No outside power supply—Uses 3 A.C. Screen Grid 
Tubes; 1 A.C. CX-327 Detector Tube; 2 No. 45 Power 
Tubes in push-pull. Vermanent phonograph pick-up 
outlet is incorporated. A real one dial receiver. 


SEND YOUR ORDER PRONTO! 


Of course, you want our catalog. So, write imme- 
diately We know you will be pleased. Remember! 


—We have been serving the Electrical and Radio 
trade for 32 years. You realize what it means to 
do business with a well established firm. 


ROYAL-EASTERN ELECTRICAL SUPPLY 
COMPANY 


14 West 22nd Street New York City, N. Y. 


Branches: 


srooklyn Long Island City New Rochelle, N. Y. 


ORRECT 
Your NOSE 


J to perfect shape while you sleep. 
A Anita Nose Adjuster guarantees 
(SAFE, rapid, lasting results. 
Age doesn't matter. 68,000 doc- 
tors and users praise it. Gold 
Medal Winner. Write for FREE 

. x Booklet and 30 Day Trial Offer. 
ANITA INSTITUTE, L-2! Anita Bldg., Newark, N. J. 
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Building the Seven-Tube Magister Tuner 


(Continued from page 308) 


time they are clamped or pressed be- 
tween two boards to remove the excess 
cement and to make them of uniform 
thickness. This thickness will be the 
same as the width of the bakelite rings. 

After the slot wound coils are hard and 
dry, they are assembled on one inch diam- 
eter tubing three inch long. The tub- 
ing is split and a 4 inch section removed 
along its length. The coils may be easily 
slipped over the tubing by springing the 
one inch diameter tubing together. Two 
coils with their respective bakelite cores 
are slipped over the tubing as described 
above. Care should be exercised that the 
windings of both coils are in the same 
direction. This type of mounting permits 
adjustment of the coupling between coils, 
the slotted tubing springing outward and 
holding the coils in the adjusted position. 

These band filter transformers are pro- 
vided with lug terminals as also provided 
for the other coils described above. The 
bottom coil is used for the primary while 
the top coil is used as the secondary. The 
“outside” of the secondary coil connects 
to the grids of the tubes and is designated 
as “OQ.” The “inside” of the secondary, 
designated “I,” is connected to “B” minus. 
The “inside” of the primary “I” is con- 
nected to the plate while the “outside,” 
designated ‘‘O,” is connected to “B” plus 
180 volts. 

The antenna, oscillator, r. f., and band 
filter transformers are provided with 
brass or thick aluminum mounting brack- 
ets as shown in the detail sketch. 


Making the Chassis 


Seven feet of one inch angle brass % 
inch in thickness is used in the construc- 
tion of the chassis frame. This material 
is cut to lengths of 29 inches and 10 
inches respectively. Two of each are re- 
quired. The ends of the angle brass are 
cut to a 45 degree angle on the surfaces 
to be used as the top of the frame. The 
iron corner pieces as mentioned in the 
list of parts (these are obtainable from 
any hardware store) are placed in proper 
position. The positions of the holes to be 
drilled and tapped for 8-32 screws are 
marked, after which the angle pieces are 
drilled and tapped. The ends of the 
angle pieces are butted together tightly 
and the resultant rectangular frame 
should have perfectly square corners as 
otherwise the chassis will be lop-sided. 
This construction is shown in detail in 
the drawings of Fig. 5. To further 
strengthen the frame the iron corner 
brace pieces are soldered to the brass 
angle pieces. An. additional piece of flat 
metal is soldered to the under surface 
of the brass angle directly over the joint 
for better re-enforcement. This work re- 
sults in a very strong frame and support 
which is greatly desirable for a receiver 
of these dimensions. 


Assembly of Shield Compart- 


ments and Partitions 


After the chassis frame has been made, 


a single sheet of aluminum 3-64 or 1-16 
inch thick is cut to fit the top of the 
chassis frame. This serves as the bottom 
of the shield compartments as well as 
the common electrical connection when 
wiring the receiver. 

The positions of the various slotted 
corner and partition posts holes are 
spotted, as shown in Fig. 5, on the bot- 
tom plate and drilled. The bottom plate 
is then placed in position on the chassis 
frame, the position of the holes marked 
on the frame which is in turn drilled. 
Care should be taken in spotting the 
position of the corner and partition posts, 
that they are square with the frame, as 
otherwise the shield compartments will 
be out of line. 

The frame, bottom plate, corner and 
partition posts are now assembled to- 
gether. This is accomplished by passing 
6-32 machine screws through the holes of 
the chassis frame from the under side, 
through the holes in the bottom plate 
and screwed into the tapped holes at the 
ends of the posts. This makes a very 
neat and professional appearing assembly 
job. 

The ten inch partitions are now slipped 
into place as shown in the picture dia- 
gram. Also the partition separating the 
i. f. compartments from the oscillator 
compartment. The inter-compartment 
partitions are now measured as to exact 
width, allowing 34 inch on each side for 
the turned over edges. It is wise to spot 
the positions of the fastening holes in 
these turned over edges and drill them 
before bending. After the inter-compart- 
ment partitions have been drilled, the 
turn overs are bent, trying not to warp 
the material any more than necessary in 
the bending process. These partitions 
are then placed in their respective posi- 
tions, and the position of the holes in 
the turned over edges marked on the ten 
inch partitions, and drilled. This applies 
as well to the partition separating the 
first i. f. compartment from the drum 
dials and the partition separating the sec- 
ond i. f. from the power detector com- 
partment. The three aluminum pieces for 
shielding of the band filter transformers 
from the chokes and screen-grid tube are 
now cut to size allowing 34 inch on each 
side for the turn over edges. These 
pieces are then bent into shape. When 
fastened into place these will make shield 
compartments 3 inches square. 

Four of the ten inch partitions are 
also drilled for % inch holes to allow the 
passage of the condenser shafts thru each 
compartment to the drums. 


Variable Condensers 
And Drums 


Mounting 


The positions of the variable condens- 
ers are now marked on the bottom plate. 
To expedite matters it would be con- 
venient to scribe the exact dimensions of 
each compartment on the bottom plate. 

The type F drum dials are now placed 
in position. The projection on the bot- 
tom of the drum support frame is re- 
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On Short Waves 
(Continued from page 352) 


in phase with each other, the tickler coil 
is in the feedback position and will add 
to the resultant signal strength. The feed- 
back from the plate circuit to the grid cir- 
cuit is at radio frequencies, therefore, a 
by-pass condenser is connected from the 
lower side of the tickler to the filaments. 

In Fig. 4 is shown another method 
for controlling regeneration. For short 
wave receivers, the action resulting from 
the use of this method is somewhat 
smoother than that shown in Fig. 3. 
The variable resister has a maximum re- 
sistance of 500,000 ohms and may either 


be connected in series, as indicated, or in | 


shunt at the points marked X, X. When 
employing the variable resistance method 
for regeneration control, the secondary 


Fig. 6 


and tickler coils are wound on the same 
form, a space usually separating the wind- 
ings from each other about 4”. Many 
variable factors enter into a calculation 
for the number of turns for a tickler. A 
general rule may be used, of a secondary 
and tickler turn ratio of 1 to 1 for the 
lowest wavelengths, increasing the second- 
ary turns to 2% to 1 at 100 meters. 
The method for controlling regeneration 
employed by a number of short-wave code 
receivers is shown in Figs. 5 and 6. 
Here a variable condenser is used as the 
regeneration control medium. In Fig. 5 
a variable tickler is employed and after 
once being set need not be readjusted till 
such a time as some major change is 
made in the detector stage of the receiver. 
Ail feedback tuning is accomplished on the 
variable condenser. One precaution is 
necessary, being the connection of the 
rotor plates of the variable condenser to 
the tube filament circuit. In Fig. 6 
the tickler is stationary, being wound on 
the same form as the secondary. The 


control condenser affords all necessary | 
control of the feedback. Very little, if 


any, trouble will be experienced in either 
the variable resistor or the variable con- 
denser regeneration in the logging of the 
grid turning circuit, as neither of these 
methods has the disadvantageous effect 
of that of the rotating tickler. Various 
other methods of providing regeneration 
may be used, such as, the link circuit. 
variable split winding and plate variom- 
eter. These forms of controlling regen- 
eration are not practical for short-wave 
receivers, so they will not be discussed 
here. 

Experiment with the various systems 
outlined here will tend to illustrate each 
one’s own peculiarities, advantages or dis- 
advantages. 


POINTS 
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Three-Stage Band Filte 
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20 — One-Diat Operation. 
21 — Beautiful New Broore E 
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29 — Choice of Speakers. 
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1 — Unit-Buitt for Quick, Eany Assembly. 
2 — Fach Unit Wired and Factory Tested. It is no idle boast, but rather the expression of 


3 —_ You can buy One or More Unite and All 
Reser ner mre ere mete never was, and fora long time to come there will 


4 — Unqualifiedly Guaranteed and Moder- 


G— Fla-Top Tuning Curve with Straight 


a, Free from Interaction. 


i —_— Complete Stability, owing to Perfect a : . “ 
SRIeeE egy Rateeeng See c tering built for you, the new Hammarlund “ Hi-Q 30. 


24 — Phonograph Connection. 


26 — All Wiring Underneath Sob-Panel. 
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Greatest olAll | 
HAMMARLUND 


CuSTOM:BUILT 


RECEIVERS 


OF 


SUPERIORITY | ALU seetterittan 


Worth Harting 


IVE YEARS of leadership in custom radio 
designing have gone into the new Hammar- 
lund “ Hi-Q 30,” ready Sept. 25th. 


sincere conviction when we tell you that there 


not be, another receiver to compare with the new 


Nine Tubes, including Automatic Line ee Hi-Q 30 ” 
oVU. 


Models. 
= is aes It embodies every modern feature of proved 


merit, in addition to several principles of engi- 


Sides, No Side-Band Cutting. neering far in advance of any receiver which 
Piece: Reagan can be produced on a quantity basis. 
1O— Theee-Stage Sereen-Grid R.F. Amplifier 
DR == Super Seactive Beseeter Study each and every one of the 29 Points of 
12. — Matched Audio Unite with Pusb-Pull ‘ eis E : 
Output, using 245 Tubes. Superiority. Then you will expect great things 
ES <= amestog Seassioiy. from the new “ Hi-Q 30”—and you will not be 
] 4 — Used with Long. Short or No Antenne. di a F ‘“ ee I 
15 — Tremendous Power without Distortion. isuppointed tn any particular. 
16 — tocomperable Tone. a x ' ‘ 
a alacliaaialhile a Cited, If you want the best in radio design, construc- 


tion, beauty. and satisfaction at a surprisingly 
low range of prices—you want to build, or have 


ecuteheoo. 


22 — ituminated Kilocycle Scale. Get All Details 


23 — Specially Designed Power Peck. 
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A Radio Parts Guide 
THE NEW YAXLEY 


Latest Radio Guide 
EREE~Send for it n ba 


Big Radio Guide shows z 
how to assemble short 

wave, television and other radio ap- 
paratus, kits, sets, ete., for best 
results at startlingly low cost. Tells 
how A-C Screen Grid works. y 
Shows you latest radio wrinkles 


s io Con- how to save money on tubes, 
ings of Radio Co supplies, etc High Quality 


Canaeter —. age sets at wholesale prices. 
eee founee 
Rheostats, Fixed | this book, eee 


Catalog 


Send for it today 
for complete list- 


and Grid Resist- | Send for it @ . 339-A Canal Sta. 
ances, Jacks, Jack | NOW. It is a Barawik CO. chicago, U. S. A. | 
Switches, Phone free. 7 Please send free radio guide to me { 
Plugs, etc, MAIL Name 1 
THIS QName ec ee cece ee eee eens noe 
YAXLEY MFG. CO, COUPON ET | 
St., Chicago, Ill. FREE See 3 Mites. | 
COPY ee ee ee ee 


To be sure of getting your c 
Publications, Inc., 381 Four 


opy each month, subscribe to RADIO NEWS, $2.50 a year. Experimenter 
th Avenue, New York City. 


for the 
Famous 


Beautiful 
NEW 
Panel 
Plate 


HAMMARLUND 
DRUM DIAL 


ICHLY 


the modern mode. 


, pebbled bronze in 
It has grace and 


charm appropriate to the superb dial 


mechanism 


delighted 


thousands of set builders last season. 
The control knob can be mounted any- 


where on the panel. 


Illuminated scale. 


Write Dept. RN10 for Details 
HAMMARLUND MFG. CO. 


424-438 W. 33rd St., 


New York 


Dor Botton Radio 


‘ammarlund 


PRECISION 


PRODUCTS 


Dissatisfied Men 


WANTED 
TO MAKE 
Mr.Magillearns 
over $50 weekly 
during the early 
months of the 
year, twice that 
amount after 
September first 
and last week 
made $125.00in 
five days. Miss 
Deckterow 
writes that she 
made $66.70 in 
an hour June 
first and $27.00 
in ten minutes 
two days later. 

These are not 
exceptional 
cases, since we 
have people who 
earn from $10,- 
000 to $20,000 a 
year, but any 


$40 TO $100 
A WEEK 
man or woman 
of average abil- 
ity can earn 
from $40 to $100 
weekly with our 
nationally 
known personal 
and business 
Xmas Greeting 
Card and Sta- 
tionery lines. 
We payliberal 
commission in 
cash every da 
together wit 
liberal monthly 
bonus and fur- 
nish magnificent 
samples and ev- 
erything neces- 
sary to do busi- 
ness with—Free. 


Address 


Sales Manager, Dept.A 0 
THE PROCESS CORPORATION 


Troy at 2ist Street 


Chicago, Illinois 


moved with a hacksaw. The drums are 
separated by a distance of approximately 
4 inch, and each is mounted approxi- 
mately 134 inches on center on each 
side of the center line of the chassis. 
This line is approximately 141% inches 
from either end of the chassis. The posi- 
tions of the holes in the drum support 
frame are marked and drilled thru the 
bottom plate and chassis frame. The 
drums are fastened to the chassis by 
screws placed through from beneath the 
chassis frame and bottom plate, and are 
then screwed into the tapped holes of 
the drum support frame. 

The condensers are next mounted. A 
line is scribed along the length of the bot- 
tom plate to the same distance from the 
front edge of the chassis as that measured 
from the edge of the chassis to the center 
of the drum shaft sleeve. The positions 
of the holes in the cast aluminum frames 
of the condensers are marked on the 
above line. The condensers should be 
centered in the r. f. compartments, and 
the oscillator condenser should be placed 
approximately one inch from the partition 
separating the condenser from the drum 
dial compartment. Brass pillars of such 
height to center the condenser shafts 
with the drum shaft sleeve, are placed 
under the condenser frames. The con- 
densers are now fastened solidly in place. 
After which the condenser shafts are 
placed through the condensers and drum 
dials. 


Mounting the Coils 


The various coils are now mounted in 
their proper positions in their various 
compartments. This work should be 
done before the shielding is assembled 
as it is more convenient to mount and 
wire the parts into the circuit as the 
shielding is assembled. This is especially 
true in respect to L3, L5, L6 and L7. 
The mica variable condensers for tuning 
the primaries and secondaries of the band 
filter circuits should also be mounted be- 
fore mounting the band filter trans- 
formers. 


The r. f. chokes are all mounted in the 
upright positions shown. Various posi- 
tions or locations for these were tried be- 
fore the positions as shown were found 
satisfactory. 


Mounting of Additional Parts 


The sockets are now mounted in posi- 
tion. In mounting these it is advisable 
to raise them from the bottom plate by 
washers ¥% inch thick. This work will 
eliminate possible shorting of the prongs 
with the bottom plate, especially if the 
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desire to eliminate it, the grid or sec- 
ondary winding of the oscillator coupler 
should be increased from 55 to 60 turns. 
The 1 mfd. by-pass condenser (C28) is 
now mounted in the oscillator compart- 
ment in the position shown 


The power detector bias resistor is 
mounted in the detector compartment. 
The midget detector plate by-pass con- 
denser (C26) is also mounted at this 
time. 


The two volume controls (R7 and 
R8) are fastened to the front sections 
of the shield compartments as shown. 
The latter resistor must be insulated from 
the metal. The by-pass condensers with 
the exception of (C26) and (C28) are 
mounted underneath the bottom plate. 
The grid suppressecrs used as bias re- 
sistors (R1, R2, K3, R4, and R5) are 
soldered to one lug of their respective 
by-pass condensers (C11, C14, C17, C19 
and C22) the other sides soldered to the 
brass frame. The exact values of the 
bias resistors depend upon the tubes on 
which there is a discussion in another 
paragraph. 

The binding posts are now mounted, 
B1, B3, and B4 are insulated from the 
shielding. There are many ways of ac- 
complishing this and therefore is not 
described here. 


Wiring 


In wiring the receiver it is advised that 
all high potential leads be wired first. 
This applies particularly to the grid and 
plate leads. These leads must be as di- 
rect and as short as possible. To further 
prevent feedbacks it is necessary to shield 
the grid circuit of each tube from its 
plate circuit as recommended by tube 
manufacturers. This is accomplished by 
using hollow metal braid, any of the vari- 
ous varieties on the radio market will 
prove satisfactory. The wire braid 
should of course be non-magnetic. 


Beginning with the modulator, each 
compartment is wired completely, after 
which the partitions are fastened in 
place for that particular compartment. 
This procedure is carried out for each of 
the r. f. compartments. Beginning with 
the modulator compartment again, the i. f. 
transformers and their tuning condensers 
are wired, placing the shielding partition 
in permenent position after each is com- 
pleted. 


The balance of the wiring, composing 
the plate, screen grid “B” supply returns 
from their respective chokes, the negative 
and by-pass condenser returns are made 
in the order given. The a. c. supply for 
the tube heaters and the power switch 


solder should happen to run down. It are wire in last. 
N would also be advisable to raise the 
W ~ TED MEN variodensers from the bottom in the same 
esas hance to start your own business way. The author has learned to never in- 
ING SM pn ge eigen vite trouble in this respect. The vario- The cover for the aluminum compart- 

iF 4 deman¢ or oy oldiers, . . . . . . 
Animals, 5 and We Store Novelties, | Genser (C29) shunting the oscillator vari- ments is made from a single sheet of 
og geeks pos tabs ce bey doom able condenser (C4) is mounted near the aluminum 2734 inches by 10 inches by 
from you. | Small investment needed | variable condenser as shown. The pur- 3-64 or 1-16 inch thick. The holes for 
FURNISH COMPLETE. OUTFITS | pose of the variodenser (C29) is to allow fastening the cover to the corner and 
and start you in well-paying business. e e ° e aa : ‘ d h ne 
Absolutely NO EXPERIENCE and no adjustment of the variable capacity, in partition posts are spotted on the cover 
iifetime'for_man with small capital, | elation to the iriductance of the oscil- and drilled. The position of the tube 
CHRISTMAS RUSH. is now starting, | Jator coil, to a scale reading nearly the port holes is marked and cut out with 
same as the r. f. scale. Its use is not either a circular cutter or by scribing a 


so if you mean strictly business write 
entirely necessary. Should the builder circle in the proper position and drilling 


Preparing the Aluminum Cover 


AT ONCE for full information. 


METAL CAST PRODUCTS COMPANY 
Dept 12, 1696 Boston Road, New York City 
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cut with a succession of small holes 


drilled around the circumference, after 

which the small jagged edges are filed qhe NEW H-F-L Mastertone 
down with a round or half round file. 

The diameter of the port holes will be / 
determined by the size of the port or Laborator ade ecerver 
caps. The author visited the 5 and 10 

store and purchased seven of the large 

size aluminum shakers, the sort used by cane hin LEN fLigN Lid | 

the kitchen help. These shakers had a j ) Li: 
diameter of 2'4 inches and were about 
the same height. A beaded rim or shoul- 
der is found around the circumference 
about 5g inch from the bottom of the 
shaker. This raised shoulder served to 
prevent the cover from sliding through 
the port holes of the cover. The top 
portion of the shaker was removed to 
within 34 inch of the shoulder. It was 
also necessary to remove the end of the 
aluminum handle from the part of the 
shaker used as the cap. This was done 
by filing down the head of the aluminum 
rivet until the handle was loosened. 


Tubes Used in the Receiver Comp letely Built and As sembled by 
Using the new speed 224 type tubes HF-L Engineers-Shipped Nr eatdy to Operate 


the bias resistors (R1, R2, R3, R4 and 
R5) must have a value of 750 ohms. 
This value of resistance is an odd size with 


All metal completely shielded chassis: 7” x 21”x71%”. Fits nearly all consoles. 11 tubes 
operating at peak efficiency [5-224; 3-227; 2-245; 1-280.} Single dial positive one-spot 


most manuf acturers but the value was tuning; Humless AC Operation; Uses 5 Screen-Grid tubes, 5 Tuned R. F. Circuits; 
easily obtainable by placing two 1400 High Power Screen-Grid detector, with 175 volts impressed on plate; Automatic line 
ohm wire wound resistors of the grid voltage control inbuilt holds voltage against fluctuating; 100-Volt DC Dynamic field 
suppressor type in parallel. If the old supply incorporated; 3 stage Phonographic amplifier; Finest quality precision made parts, 
type 224 is used the value of the bias Amazing Power Highly Developed Circuit 
reer Te be 375 ohms for normal Startling realism! Unfailing accuracy! Its Intermediate employs 4 screen-grid tubes 
rated operation. great power and sweet tone awe and thrill, | with 5 tuned filter circuits, easily adjustable 
The Speed 227 type tube, of the quick setting new standards of performance to peak of tuned frequency. Positive 10 
’ achieved by H. F. L. engineers after two Kilocycle selectivity. Most highly engin- 


action heater type, was found to be a 
very efficient oscillator when used in the 
“Magister” circuit. 


years of tireless research and tests under eered receiver ever built. 

all conditions. The New Audio System 
Uniform amplification over entire musical 
scale. Operates with dynamic, magnetic or 


Keenest Sensitivity 


A djustment of the Receiver Unlike nee oe — — — horn speakers without a bit of hum. 
stations clearly, sharply, distinctly with only 
When the wiring of the receiver has wire screen or metal plate aerial built in The H-F-L Power Master 


cabinet. Not an ordinary power pack, but a specially 
developed unit of the Mastertone, 
built separately to simplify installa- 
tion. Has oversized transformer, 
full wave type 280 rectifier tube. 
Built by Hand—Yet Low 
in Price— 
Quality—not quantity—the H-F-L 
Mastertone standard. One dem- 
onstration will convince you that 
its the master receiver of all times. 
Fully guaranteed. 
Write today for complete 
description and price. 


been completed, do not be afraid to test 
the receiver for shorts or other possible 
incorrect connections. When the builder 
has assured himself that the receiver is 
properly wired, the various power supply 
leads of the receiver are connected to 
the indicated voltages on the power sup- 
ply unit. The antenna and ground are 
connected. A 250,000 ohm. resistance 
and one side of a 1 mfd., by-pass con- 
denser are connected to the detector plate 
binding post. One terminal of a pair of 
phones is connected to the remaining side 


of the condenser. The remaining termi- 

nal of the phones may be connected to HIGH FREQUENCY LABORATORIES 
either the detector cathode binding post 28 North Sheldon St. CODED Chicago, tll. 
or to the remaining open end of the re- : 
sistor. This end of the resistor is also 
temporarily supplied with from 135 to 
180 volts from the power unit. 


Provided the inductance of the r. f. 


secondaries are nearly the same, as well (ee , 7 ‘ —— 

as the variable condensers (matched con- ie Radio servicing offers the biggest opportunity for the man 

densers in sets of three may be obtained r\\\ interested - radio. About oe receivers -_ ug ¢ 

from the manufacturer), no compensa- iF" some — or other, many are naturally inefhcient and can be 
» improved on. 


tion of these stages will be necessary Yume The Radio Doctors, Inc., is the only institution teaching exclu- 
other than to set the condensers at their sively radio repairs, having specialized on this phase of radio for a 
maximum capacities and tightening the number of years. 


! 
rotors to the shafts by the set screws 000 t 

; ee | o $5,000 per year Ain 
provided for that purpose. At this time - ~~ sto $5, P ys ee = 

ca ‘ 3 The professional “Radio Doctor” receives $2.00 or $3.00 per visit and 1s 
the oscillator condenser shaft may be Ee pe: cota in the best of homes—may I! tell you more about this new, RADIO 
fastened and then both drums adjusted a fascinating and extremely profitable business? Write now for free book- — 

let, “Why the Radio Doctor.” (Early inquiries will receive a blueprint of a recent 


~~ tightened at their maximum scale well-known manufactured superheterodyne.) 
indication. E, W. PARKER, Pres. RADIO DOCTORS, INC., Dept. N9, 131 Fssex Street, Salem, Mass. 
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5 NewMysteryThrillers 


~and a single A brings all 5 10 you 


OT a cent more to pay—not even postage! 

We send you all 5 of these complete new 
mystery novels postpaid for a single dollar! 

A single dollar brings you a dozen thrilling, mys- 
tifying evenings—a hundred enjoyable reading 
hours—keen, intriguing, mind-exercising moments 
that are the perfect relaxation and mental pleasure 
for the person just home from a hard day’s work. 


The World’s Great Leaders 
Read Them 


All the great world leaders are rapidly turning 
to this type of story in their hours of quiet relaxa- 
tion. Men like former Secretary of State Kellogg 
and His Majesty King George recognize and ap- 
prove the helpful stimulation such reading affords. 


Imagine Paying Only 20c Apiece! 

And now you, too, can enjoy these 5 new mystery 
thrillers at the almost unheard of price of $1.00 
for all 5. Imagine paying 20c for a complete, book- 
length novel written by one of the most famous 
authors! It’s a price we have made to help the 
man who wants the best in mystery stories, with- 
out having to pay for a lot of fancy binding. We've 
cut our costs to the bone, but the complete novel 
is still there, just as you might buy it in any book- 
store for $2.00. 

All you have to do is fill out the coupon, pin a 
dollar bill or your check or money order for a 
dollar to it, and mail it back to us at once. And we 


mean at once, for we’ve made such a hit with this. 


new, inexpensive style of mystery novel that our 
stock of novels can’t last forever. Get your order 
in now, and then you'll be sure to get the biggest 
novel bargain you ever heard of—5 Big Mystery 
Thrillers all for a single $1! 


Perfect Satisfaction or Your Money Back 
If you are not perfectly satisfied, let us know and 
we will refund your dollar. 


Sheppery, and in it he had scrawled a ragged 
numeral 3 before he died. 
thing—but what? Dr. Blythe, famous research 
critic, sets to work to prove some of, his theories, 
and in so doing provides a story seldom equalled 
for real thrills. 


The Black Magician © 
“Why did they kill him?’ asked his secre- 
tary. ‘‘Because he forgot his glove!’’ was the 


cryptic answer from Secret-Service Smith, world- 


his traditional enemies had killed the man on 


spring mud of Illinois. 


home. All of them could have 


have been the 


still more baffling. One of those 
novels that mystery fans rave over. 


guilty one. i 
ED ee ee 


The Murder in the Laboratory Try 
A notebook lay beside the poisoned body of E 


It may mean some- 


famous detective. But Smith was concerned, for 
the very doorstep of his own home—and that de- 
manded vengeance! Another famous Secret- 
Service Smith mystery novel by R. T. M. Scott. 


The Taxi Murder 

On the side of a road they found him—in the 
He'd heen shot in the back 
of the head three times—but there didn’t seem 
to be a single clue. Yet, when they discover he 
was the outcast son of a millionaire, Michael 
Thomas, famous Chicago Detective, is put on 
the trail. A story of the Illinois Underworld, 
and its rise since the World War. 


The Latimer Murder Case 
Sergeant Barry Odell of the New York Police 
goes on a winter vacation, and finds plenty of 
work to do. For the wealthy Mr. Latimer has 
been found murdered in the snow, and all evi- 
dence points to his beautiful young wife. But 
Barry never jumps at conclusions, and sets to 
work on the supposition that to prove a person 
innocent, you've got to find another who is guilty. 
A real mystery novel that you won’t drop until 
it’s finished. 


The Ingram Murders 
Eight people were within 25 feet 


of Amos Ingram when he was 
crue'ly murdered in his own palatial 


done it, but all of them seemed 
to have perfect alibis. Could it 
monkey? Tom 
O’Shanter, daughter of the old 
police chief, sets out to solve the 
mystery, and runs into another 


See if you can figure out the 


NOVEL MAGAZINE COMPANY | 
Dept. 2410XX, 381 Fourth Avenue, New York City, N. Y. 

Gentlemen: I enclose $1.00 for which please send me, postpaid, i 
the following 5 Complete Novels: ‘The Murder in the Laboratory,” 
“The Black Magician,’”’ ‘““The Taxi Murder,” “The Latimer Murder 
Case,”’ and “The Ingram Murders.’’ I understand that I can return : 


these if not perfectly satisfied, and get my dollar back. j 
Re ee Sy Saree are TS Ree ee OE ES ne ET } 
ee ee ERE eee ee EO Tee ee eT eri i 
RN. och co oe eb acu eon aeeeusoes sane Sere re | 
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The adjusting screws of the variodens- 
ers are now tightened (don’t force the 
screw as this might break the device), 
after which each is loosened 11% turns. 
The power switch, mounted on the vol- 
ume control (R7) shaft is turned on. 
Each tube is inspected for heater action, 
a dim light should be noted. After a few 
seconds the r. f. drum is slowly rotated, 
meanwhile rotating the oscillator drum 
over a scale section of approximately 30 
degrees. If the oscillator is functioning, 
all tubes perfect, a broadcast signal 
should be heard in the phones although 
the signal may be very weak. 

If no signal is heard the oscillator tube 
should be observed for oscillation. This 
may be accomplished by inserting a pair 
of phones in the “B” plus return. Touch- 
ing the grid and plate terminals of the 
socket with a wet finger tip, a plop 
should be heard on the placement and 
the removal of the finger will indicate 
oscillation, providing the action is ob- 
served on both the grid and plate. In 
rare cases it may be necessary to increase 
the number of turns in the plate coil of 
the oscillator coupler. The number of 
turns in this winding must always be 
kept as low as possible. In some cases 
the plate winding may be reversed and 
must be connected properly. If the 
coupler is contructed according to the de- 
tail drawing and to the description, there 
is no possible chance of the misconnec- 
tion. 

When the oscillator is functioning 
properly and a signal is heard in the 
phones connected in the plate circuit of 
the detector, the variodensers with the 
exception of C5 and C29, are adjusted 
for loudest signal. The coupling between 
the band filter transformer primaries and 
secondaries should be approximately 134 
inches. If these coils have been proper- 
ly matched no difficulty will be experi- 
enced in obtaining a definite resonant 
peak by the adjustment of the vario- 
densers. By further adjusting the coup- 
ling between the coils the frequency of 
hand-pass may be obtained very effective- 
ly. It may be found necessary at this 
time to re-adjust (C5). If this condenser 
is re-adjusted it will become necessary to 
readjust the other variodensers again as 
described. 

The variodenser (C29) shunting the 
oscillator variable condenser is now ad- 
justed to bring the scale reading of both 
drums nearly the same. The builder is 
cautioned against rapid rotation of the 
tuning drums as it is very easy to pass 
over even the most powerful broadcast 
signal. When the receiver is in perfect 
working order the author hopes that the 
builder will obtain the same pleasure and 
develop the same enthusiasm, after pull- 
ing in station after station, DX and locals 
of various power, from one end of the 
tuning scale of the drums to the other. 
After proficiency of tuning is developed 
the builder will be able to pull in greater 
or Super-DX with ease. The author 
would be very glad to hear from ‘Ma- 
gister” builders and owners. He will also 
endeavor to answer any questions con- 
cerning this receiver collectively through 
the medium of Rapio News pages from 
time to time. 
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A New Sereen-Grid Model 


Here Is oe Perfect Broadeast Receiver | 


The New Admiralty Super-10 is the very 
apex of Modern Research Engineering. 

It is a brand new receiver for the radio 
connoisseur which we believe represents final 
superiority over any broadcast receiver now 
being manufactured or contemplated. 

Strictly custom-built, this new model | 
meets the requirements of those that want | 
the best. It is in fact, the Highest Class 
Receiver in the World. 


SUPER FEATURES 


10 Radio Tubes—Super Power—Complete — world—Phonograph pickup connection—Spe- 
self-contained electric operation—Exceedingly cial We ston Mete rs 3 for voltage and tuning 


compact—Simplified controls—Full Vision for 
Tuning Indicators—Uses Heater type A.C. tropic al and = marine installation— Built 
Screen Grid and Power Tubes—Super Selec- strictly according to U. S. Navy Standards— 
tive—Band Pass Filter Effect—Hum Elimin- Cabinets of finest selected Mahogany and 
ator—Line voltage regulation—Scie: ntifically Walnut—E xquisite console combinations 
correct shielding—Great range with sensitiv- available—KEntirely custom built—Thorough 


ity control—Minimum antenna requirements air test by receiving engineers on all classes of 
mproved push-pull audio system—Perfect reception for range and quality of reproduc- 
reproduction with great volume—Arranged tion—Sold direct from factory and through 
for Electro-Dynamic Loudspeaker—Adapt- selected franchise dealers in the principal cities 
able for short-wave television work—Universal —_ of the United States and foreign countries— 
wave-length range for use in any part of the = Unconditionally guaranteed against defects. 


Attractive illustrated descriptive literature on request. 


NEW ADMIRALTY SUPER-10 


Write, telegraph or cable today! 


NORDEN-HAUCK, Ine., Engineers 


Marine Building, South St. and Delaware Ave. 
Cable: NORHAUCK Philadelphia, Pa., U. S. A. 


—_-_______. 1 Greatest Bargains on 
t 
Lafayette sala Nationally: Known Products 


Screen-Grid Radio WHOLESALE PRICES on nationally - known 

C7 merchandise ! Biggest discounts on standard 

—— Receivers _ equipment. "TREMENDOUS SAVINGS. "Every 
hag 1990 Lafayette Sena thing shown in our newest 1930 Catalog—just 
tadio Set is the sensation of the out: Nothing to compare with it! Immediate 


field. We offer you an opportunity 
to sell this tremendously popular 


receiver t ple who want the e . 
finest in radio.” Most liberal dis- Mail Coupon for Big Catalog— 


personal service on all your orders. 


counts to dealers and agents. Be- 

cause of the tremendous demand Absolutely Free? 

foe the Lafayette it selis at a DEALERS—AGENTS—Mail the coupon below AT 

price amazingly low. i ONCE for your FREE copy of the new 1930 Whole 
30-Day Free Trial! sale Radio Service Catalog. Sce our money-saving 

The 1930 Lafayette has every new bargains—bDeautifully reproduced in color. Over 

feature of radio construction. 200 pages of big specials. You buy under our 

All Electric Volume “Satisfaction or money back guarantee.” Get 

Screen-Grid Selectivity your copy to-day. lush coupon! 

245-Push Pull Amplification _ ‘ 

Iiluminated Single Dial Control —~——_Oe Pe = — =— «a=u> Gu GEES Gilum 

Clearest Reception of Any Set on the 

Market! Mail to: WHOLESALE RADIO SERVICE COMPANY 

30 Different Cabinet Models. Finest 36 Vesey Street, Dept. A-10, New York City 

custom-built work. AND—A_ 30- MMs ara di diate diooia's ce ctiels caisgik oem Reem eee nes HEEHERS UTS A 

DAY FREE TRIAL ON EVERY A AS ECR nate 


LAFAYETTE SET. UNCONDI- sis 
TIONALLY GUARANTEED! Town -. sateaecau me eeee nernr:<'see taeeicieit 


NEWEST 1930 caratoo 
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LIFE-TIME DX AERIAL§ 


Guaranteed Double Volume and Sharper Tuning 


Description of Lifetime DX Aerial 
No. 30—LENGTH 30 FEET: 


Assembled ready to string up. Brings in 
volume of 150-ft. aerial but retains the se- 
lectivity of a 30-ft. aerial. Rings are heavy 
gauge solid zinc. Duplicates in design and 


non-corrosive materials the aerials used by 
most of largest Broadcasting Stations. De- 
sign permits using this powerful aerial in 


30-ft. space (preferably outside). Sharpens 
tuning of any receiving set because of short 
length but has enormous pick-up because 150 
ft. of No. 12 enamelled wire is used. Made 
for owners of fine radio sets who want great 
volume on distance without destroying sharp 
tuning. (Also used by many owners of short- 
wave outfits.) ‘Makes a good radio set 


better.” 
PRICE, $10.00 


No. 60—LENGTH 60 FEET: 


Assembled—ready to string up. “Big Boy” 
size. (Same description as above except that 
300 ft. of wire is used, making this the most 
efficient and powerful aerial possible to man- 


ufacture. ) 
PRICE, $12.50 


Manufactured by 
THOROLA RADIO PRODUCTS, 
1014 So. Michigan Avenue Chicago, Illinois 


BIG~PAY JOBS in} 
ELECTRICITY | 


Amazing new method. Trains | 
you quicker and better. Motion 

Pictures in your own home 

make every point clear. Genu- | 
ine DeVry motion picture pro- | 
jector at no extra cost. Thou- } 
sands of feet of film furnished. | 
We pledge to give you training j 
and employment service nec- | 
essary to secure a better job at | 
bigger pay or refund money. 
Get full facts. No obligation. 
| Write quick while offer lasts. | 


Motion Pictures 
Train You QUICK 


National School of Visual Education. Dept. 4Q-eN 
537 S. Dearborn St., Chicago, Il. 

Send book, ‘‘The Film Way to Bigger Pay,’’ 

facts about this new, easier way to master electricity. 


with 


LEARN TELEG RAPHY 


Be an expert Morse 

or Continental code WITH 
operator! BIGPAY— TELEPLEX 
TRAVEL FUN — 

ADVENTURE After a few short 
weeks of practical study with Tele- 
plex you will be an expert operator. 
This amazing instrument teaches 
you right in your own home. Works 
like a phonograph. No knowledge 
needed—beginners learn at once! 
NOT A SCHOOL. Free 10 days’ 


trial. Write for FREE booklet K-11. 
TELEPLEX CO., 72 Cortlandt Street, New York City 


RADIO BARGAINS / 


Used 5-tube sets $14.90; Guaranteed Transformers 
75c; Condensers 50c; Rheostats 25c; Crosley cone 
units $2.00; 1-tube sets $1.95; A. C. Filament 
Transformers $1.90; A & B Transformer for A. C. 
sets with chokes $4.25; Used Experimental 5-tube 
sets in cabinets $6.90. Complete list upon request. 
CHAS. HOODWIN CO., 4240 Lincoln Ave., Dept. 
1016, Chicago, II. 
Dealers in Bankrupt Radio Stocks 
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The Compact Flexible Speech Amplifier 


(Continued from page 


' ceiver through the switch JSN2 on the 


amplifier panel. If the filaments in the 
receiver are to be a. c. operated, a double 
pole. double throw snap switch should 
replace this switch, one side to be used 
for the bleeder circuit and the other for 
the 110 V. a. c. supply to the receiver 
filament transformer. The use of a stor- 
age battery for the r. f. filament is de- 
sirable in some cases where it is neces- 
sary to keep hum down to a minimum. 

The resistence R1 in the power supply 
unit is equipped with semi-adjustable taps 
to provide any desired combination of 
plate voltages for the receiver. The out- 
put transformer incorporated in the am- 
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network, R1, be adjusted before the as- 
sembly of the case has been completed 
To make these adjustments the receiver. 
phonograph and the speaker should be 
connected up so that a complete operating 
test can be made. All tubes should be 
put in place in the receiver, and a 112A, 
a 350, and a 381 should be placed in 
their respective sockets in the amplifier 
unit. Then after making sure that the 
main control switch SW1 is turned to the 
“off” position, the amplifier may be 
plugged into the a. c. line. Next, the 
knobs controlling the C bias resistors R2 
and R3 should be adjusted to their center 
positions and the milliammeter plug in- 


CORNER 


ASSEMBLY DETAIL 
OF CORNER PIECE 


DRILL ONLY 


METHOD OF 
FASTENING 


A sketch showing the framework of the amplifier 


plifier is designed to feed into a dynamic 
speaker. A different type should be em- 
ployed for use with magnetic speakers. 
Where two dynamic speakers are to be 
employed, it will be found best to con- 
nect them in series. In the case of mag- 
netic speakers, if several are to be em- 
ployed, they should be connected in 
series-parallel groups so that their total 
impedance will be equal to the imped- 
ance of a single speaker, or as nearly so as 
is possible. 

There is no necessity for a verbal 
description of the construction of this 
amplifier. The very complete illustra- 
tions will provide all of the information 
necessary to an experienced constructor. 
However, some suggestions regarding the 
proper adjustment of the unit will be 
helpful. 


Adjustment and Operation 
Assuming that the construction and 


wiring have been completed, it is necessary 
that the taps on the output resistance 


serted in J2 ready to provide a reading of 
the plate current for the 350 tube. The 
receiver filaments may now be turned on 
in readiness for operation, and finally the 
main control switch SW1 may be turned 
on. 
Immediately upon turning the amplifier 
on, the knob of the grid bias resistance 
for the 350 tube should be adjusted to 
show a plate current reading of 55 mil- 
liamperes. This immediate adjustment 
is made to avoid the possibility of damag- 
ing the tube by applying excessive cur- 
rent due to improper grid bias. The 
taps of resistor R1 are adjusted by first 
loosening the set screws and sliding the 
metal bands along the resistor unit. 
When in proper position they may he 
permanently fastened in place again. In 
order to make these adjustments a high 
resistance voltmeter is needed. This is 
first connected across the 135 volt tap 
and this tap adjusted to provide a 135 
volt reading on the voltmeter. Then the 
other taps are similarly adjusted, one 
after the other, until the plate voltages 
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required by the receiver and first stage 
audio tubes have been exactly adjusted. 
Next, connect the voltmeter across the 
resistor R2 and adjust the knob of this 
resistor until the meter shows a drop of 
nine volts, which is the bias required 
for the 112 tube with a plate voltage 
of 135. At this point it is advisable to 
again check the 135 volt tap to make 
sure that it has not been affected by the 
adjustment of the C bias. 

The C bias for the power tube is mea- 
sured by connecting the voltmeter direct- 
lv across the portion of resistor R3 that 
is actually in the circuit. With the knob 
of this resistor adjusted to show a plate 
current of 55 milliamperes, the voltage 
reading across the biasing resistor should 
be very close to 84 volts. If at this cur- 
rent drain the bias voltage reading is 90 
volts or higher, it is an indication that the 
350 tube plate voltage (measured from 
the 350 tube filament center tap to the 
plate of this tube) is higher than the 
required 450 volts. Such excessive volt- 
age may be the result of employing a 
receiver with very low plate current drain 
and may be corrected in one or two ways. 

The first method is to connect a vari- 
able heavy duty resistance in series with 


which most of the receiver plate current 
is drawn. This will usually be the 90 
volt tap, although in the case of a super- 
heterodyne receiver it may be the 45 or 
67 volt taps. If this resistance is left 
connected as shown in the schematic dia- 
gram, it will have a tendency to change 
the voltage on the plate of the first am- 
plifier tube when the receiver is turned 
off but the amplifier left in operation. 
Inasmuch as this resistance is provided 
to compensate for receiver current drain, 
It is only logical that it be connected to 
the tap providing the greatest current to 
the receiver. The simplest method for 
adjusting this resistance to absorb the 
exact amount of current drawn by the 
receiver is to plug the milliammeter into 
Ji while the receiver is in operation. Note 
the milliammeter reading. Then turn off 
the receiver by means of the switch 
JSW2 and adjust the bleeder resistance 
until the milliammeter again shows the 
same current drain. 

It may be desirable to arrange the com- 
plete installation in such a way that the 
main control switch SW1 of the amplifier 
will control not only the amplifier, but 
also the field supply to dynamic speakers 
and perhaps an a. c. supply to the receiver 


CORNER BEND 
DETAIL A 


MAKE 3 TRAYS 
(TOP, SHELF AND BOTTOM) 


DETAIL B 


A detailed drawing showing how the corners 
and frame for the trays are constructed 


the high voltage side of the rectifier out- 
put between the rectifier and the first 
filter condenser, C3. This arrangement 
has the advantage that the excess voltage 
will not be applied to the filter condensers. 
However, a more convenient and quite 
satisfactory method of reducing the high 
voltage is to take the power tube plate 
supply off next to the highest tap of the 
resistor R1, moving this tap to provide 
the correct voltage. 

The bleeder resistance, R5, is next ad- 
justed. In the schematic diagram the 
high potential end of this resistor is 
shown connected to the high voltage out- 
put of the power supply. It may be 
found better to connect it to one of the 
lower voltage taps. The best one will de- 
pend on the plate current drawn by the 
receiver, and it should be the tap through 


unit. If so, it is only necessary to in- 
stall standard outlet receptacles on the 
exterior of the amplifier case and supply 
these through the main switch. If an 
a. c. receiver is employed and a phono- 
graph is also used, it will still be neces- 
sary to incorporate a switch (a. c. type) 
as indicated at JSW-2, in order that the 
receiver may be turned off when the 
phonograph is in use, thus avoiding un- 
due wear on the receiver tubes. 

This amplifier, when set up and put 
into use, should provide extremely satis- 
factory results. The tone quality will be 
exceptionally good and everything about 
the unit is calculated to provide a happy 
combination of truthful reproduction, 
freedom from breakdown, and flexibility 
of service. Simplicity of operation is an- 
other outstanding feature that will be ap- 


Only the BEST 


is Good Enough 
for The 


DURHAM Metallized RESIS- 
TORS and POWEROHMS are 
available for every practical re- 
sistance purpose in radio and 
television circuits, 500 to 200,- 
000 ohms in power types; 1 to 
100 Megohms in resistor types; 
vatings for all limited power re- 
quirements; standard, pigtail or 
special tips. 
There are many makes of resistance 
units—but only one DURHAM—the 
Resistors and Power-ohms which 
are used by leading quality receiv- 
ers. Freed Radio could cut the cost 
of their resistances by a small frac- 
tion, but their engineers, their deal- 
ers, their jobbers and their ultimate 
consumers get added value in finer 


reception because FREED RADIO 
RECEIVERS use Durhams. The 
presence of Durhams in a receiver is a 
guide to the quality of all other parts. 
We shall be glad to send engineering data 
sheets and samples for testing upon request. 
Please state ratings in which you are 
interested. 

THE LEADERS STANDARDIZE ON 


reTvyy | _' 
7 led METALLIZED be 
= vy. 6 


RESISTOR S 
&F POWEROHMS 


INTERNATIONAL RESISTANCE CO. 
2006 Chestnut Street, Philadelphia, Pa. 


fiers, the foregoing descriptive matter will 


In the subsequent articles of this series 1 
descriptions of typical installations will 
be given, together with illustrations and Tl 


Amertran 


2 Carter Imp. short jack 


100 MA, type 301—M. 


stage audio transformer— 


Cl, C2, C6, C7, C8, C9, 


1 Roll Acme flexible twisted 
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preciated by anyone for whom such an 1 Electrad Truvolt, T20—R3. j 

amplifier is installed. For readers who 1 Electrad Truvolt, T500— filament wire. 

may desire to build higher power ampli- R5 


2 Rolls Acme 16-30 flexible 


be most helpful because many of the 2 Carter Short jacks closed Celastite 6-32 ants and 
ideas featured in the present amplifier circuit, No. 2A—J1, J2. Screws. 
may be successfully incorporated in 1 Carter “Tu Way”  tele- 1 227 type tube-V1. 
others. phone jacks. 1 250 type tube-V2. 
x kK OK OF 1 Weston Miailliammeter, 0- 1 281 type tube-V3. 


19 ft. Angle Iron, ¥%2"x'2". 


DeLuxe first 2 Sheets Iron, 3-32”’x18’x10". 


Wire netting, 18” wide x 7 fet, 


diagrams. These descriptions will be of _ 4” mesh 
exceptional value to installation men, and 1 Amertran _DeLuxe second 1 Panel Bakelite, 7’x18”. 
many of the technical problems encoun. = TQ sormer— J Amertran power  trans- 
tered will be discussed—such, for in- 1 i aatilaladinn av, tee former, type P. F. 281-T5. 
stance, as the proper connections where f 500 T3 1 Electrad voltage divider, 
several loud speakers are to operate from ormer, type Sindee type 250 (“C Bias” resistor 
a single amplifier, types and methods of 1 Amertran Equalizer trans- not used) -R1. 
aa esis former, No. 389-14. 3 Acme Parvolt filter con- 
sv 1 Afertran output _ trans- densers, 2 mfd. 1000 volt - C3, 
List oF Parts former, type 200-T3. C4, CS. 
5 Yaxley Pup jacks, No. 416— 8 Acme parvolt by-pass con- 2 Amertran chokes, type 709 
3, 4, 5, 6, 7. densers, 1 mfd. 200 volt— LI, L2. 


1 4 Point line switch-2. 


switches, No. 66—JSWI, C10, C2. 1 Carter Imp power switch, 
JSW2. 1 Acme Parvolt by-pass con- No. 110-1. 

1 Electrad Super Tonatrol denser, 4 mfd. 200 volt-C11. 1 2-way porcelain receptacle 
(constant) type U—R4. 2 Benjamin sockets, No. 9040. block. 

1 Electrad Truvolt, T10—R2. 1 Benjamin socket, No. 9036. 1 length lamp cord with plug. 
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Building A 245 Power Amplifier 
(Continued from page 315) 


off the current to the receiver entirely. 

Connections of one unit to another 
within the console cabinet should be 
made by means of cabled leads, bunched 
together and bound with cord. Here, it 
is advisable to employ a color wiring so 
that in the case of error in connection, it 
will be easy to trace the wiring from one 
point to another. 

It will be noted in Fig. 2 that an inter- 
mediate terminal board has been provided 


agreeable hum in the loud speaker. 

The design of the audio amplifier power 
supply device and the layout of the in- 
stallation described here is offered to 
those desiring a suitable power supply 
unit housed, together with the tuner unit. 
in an acceptable type of console cabinet. 
Where the console to be used differs ma- 
terially from the one illustrated, it will, 
of course, be up to the ingenuity of the 
constructor to arrange the location of the 
various units, so that not only will de- 
sirable, satisfactory results be obtained. 


but also a pleasing workmanlike appear- | 


ance of the entire installation result. 


Fig. 6. The Carter 
Resistor Kit No. 
2314, consisting of 
three units, has its 


N@ 3. N22. NQ I. 
TOTAL 2900 OHMS 
: 7400 ; ‘(000 900 1900. ~° 3000 


tank te ake | Locoae! | {f-SBSS.OHMS—*re—3582 OHMS —e 
circuit sketch — : ' 1 | 
shown at the right i 3942 OHMS? ! ! 
<-4818 OHMS —> ! 
8171 OHMS ~ ! 
11,753 OHMS > 


between the radio tuner unit and the 
audio amplifier-power supply so that con- 
nection of the plate voltage leads from 
the power supply to the tuner unit may 
be made first to the intermediate terminal 
board. This terminal board is employed 
so that if it is desired to change either 
the tuner or amplifier, this may be done 
without disturbing the connections to the 
other. A similar terminal board may be 
employed, if it is desired, to connect the 
leads from the jack switch, SJ, to the 
audio amplifier. Thus, any one of the 
units may be removed at will, without 
disturbing the remaining connections to 
the other unit. 

It is well to remember that the 110 
volt supply cord to the power transformer 
and to the filament transformer and 
phonograph motor should be placed in 
the cabinet so as not to be near the 
tuner unit. Otherwise a disagreeable hum 
will be picked up from the line and ampli- 
fied accordingly, producing the most dis- 


Audio Amplifier—Power Supply 
Parts List 


AUDIO AMPLIFIER: 


One Thordarson audio trans- 
former, type R400, T1. 
One Thordarson input push- 
pull transformer, type 2922, 

T2. 

One Thordarson output 
push-pull transformer, type 
2903, T3. 

One Amertran_ equalizer 
transformer, No. 389, T4. 

One Benjamin five-prong a. 
c. socket, No. 9036, V1. 

Two Benjamin red top sock- 
ets, No. 9040, V2, V3. 

(Continued on page 383) 


A partly assembled view of the am: 
plifier power supply device 
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“I’ve been in the Radio Game 
Fifteen Years and it’s by 
far the best book I’ve ever 
seen on Radio.” So says 


Radio-Man in charge of a 
U. S. Naval Station. 


Radio 


Telegraphy and 
Telephony 


By Rudolph L. Duncan 
Director, Radio Institute of America 
and Charles E. Drew 


Instructor in Radio, and in Charge of 
Electrical Division, Radio Institute 
of America. 


A complete Handbook for Radio Stu- 
dents, Operators, Amateurs, Inspectors 
and Engineers. 


This new book contains most of the information 
that anyone seriously interested in Radio would 
want to know. Subjects never before treated in 
a radio book are covered here in a thorough, simple 
and lucid manner, 


26 Chapters: 


Introduction to Radio; Magnetism—The Electron 
Theory; The Production of Electromotive Force; 
Electromagnetic Induction; Motor - Generators — 
Starters; Curve Diagrams; Storage Batteries and 
Charging Circuits; Meters; Alternating Current 
and Frequencies; Condensers—Electrostatie Ca- 
pacity—Capacity Measurements; Vacuum Tubes; 
Receiving Circuits; Alternating Current Operated 


Receivers and A-C Tubes; Telephone Receivers— 
Loudspeaker Reproducing Units; Commercial Re- 
ceivers; Rectifier Devices—Rectifier © Circuits— 
Voltage Divider Resistors—Filter Circuits; High 
Voltage Condensers; Antennas or Aerials; Reso- 


nance; Commercial Broadcast and Telegraph Trans- 
mitters; Commercial Tube Transmitters; Short 
Wave Transmitters and Receivers; Spark Trans- 
mitters; The Are Transmitter; Direction Finders— 
Radio Compass; Radio Telephone Broadcast Trans- 
mnitter Equipment ; Appendix, 


On Approval: 
‘Radio Telegraphy and Telephony’? was published in 
April. Radio art moves rapidly. You will find 


in this book the most recent information on current 
principles, methods and equipment. Over 900 pages 
for $7.50. You may have it on approval for ten 
days, but as one radio expert wrote us, ‘‘Ten 
minutes—not ten days should be sufficient to con- 
vince any real radio man that he needs RADIO 
TELEGRAPHY AND TELEPHONY.”’ 


A Wiley Book — 


JOHN WILEY & SONS, Inc. | 
I 


440 Fourth Avenue, New York 


Please send me for examination RADIO TELEG- 
RAPHY AND TELEPHONY Within ten days after 4 
its receipt I will send you $7.50 or return the book. | 


ROUND oo dcidcccddevcccusisccecccocecncecceoocseeqee | 
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OPPORTUNITY AD-LETS 


Follow 
these columns. 


Classified advertising rate twenty-six cents a word for each 


Cash should accompany all classified advertisements unless placed by an accredited advertising agency. 


than 10 words accepted. 


Objectionable or misleading advertisements not 


October Ist. 


these e2dvertisements every month. 


insertion. 


accepted. 


Reliable advertisers from all over the country offer their most attractive specials in 


Names and addresses must be included in the above rate. 


No advertisements for less 


Advertisements for the December issue must reach us not later than 


CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION 


EXPERIMENTER PUBLICATIONS, INC., 881 Fourth Avenue, New York, N. Y. 


Advertising Agencies 


Employment 


Patent Attorneys 


Inch Display, 50 Monthlies Thrice, $8.00. Meyer Agency, 
4112R Hartford, St. Louis, Mo. 


wn i mi VECUEDEE GEER EOEE LL ii 


Agents Wanted 


Guaranteed Genuine Gold Leaf Letters anyone can_put 
store windows. Large profits, enormous demand. Free 
seater Metallic Letter Co., 422 N. Clark, Chicago 
Big Ohio Corporation wants county manager. Oppor- 
tunity $50 to $75 weekly. Earnings start immediately. 

Good for $5,000 yearly. We furnish everything, deliver 

and collect. Capital or experience unnecessary. Fyr-Fyter 

Co., 1907 Fyr-Fyter Bld Dayton, Ohio. 


PEELE ae 


Airplanes, Aviation 


foot model 
Detroit, 


12-inch and circulars on 3- 
3050 Hurlbut Ave., 


Mounted propeller, 
neroplanes, 10c. Aero Shop, 
Mich 


Liberty Motor Generators, 12 Volts new, complete, yea 
Airplane machine un telescope sights, 30 inches long 
$4.50 brand new. Air Transport Co., Garden City, N “Z 


Aluminum 


Aluminum for radio and general purposes. Exact sizes 
Drilling Tapvin Irle Specialty, 1737 East 4th, Brook- 
N'Y 


yn 
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Books 


Oi! Oi! Im Leffing—The Jewish Joke Book that keeps 
them laug hins plenty of wise-cracks—and plenty of 
fun—only 25c¢ complete. Write, Experimenter Publica- 


tions, Inc., 381 Fourth Avenue, New York City. 


Five Big Movie Novels all for $i. 
fully illustrated, in magazine form—same stories often 
cost you $2 each in the stores, titles are—‘‘The Singing 
Fool,’’ ‘“‘The Awakening,’’ “‘Noah’s Ark,”’ ‘‘Lilac Time’’ 
and ‘“‘The Rod Dance."’ Send only $1 to Mackinnon-Fly 
Publications, 381 Fourth Avenue, New York City 


All individual novels, 


Three Big Wild West Novels in maxazine form—all 
for 50c—titles are ‘‘Gold,’’ by Charles Snow; ‘‘Hell on 
Wheels,’” by John Brock, and ‘‘The Border Wolf,’’ by 
Robert Ames Bennett—all illustrated—all individually 
bound novels. Send 50c for them to Mackinnon-Fly Pub- 
lications., Inc., 38] Fourth Avenue, New York City. 


eoenaena 
Business Opportunities 
Free Book. Start little Mail Order business. Hadwil, 
5A-74 Cortlandt Street, 
Inventions Commercialized. Patented or unpatented. 


Write, Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 


Learn Marbleizing and stone enameling concrete prod- 
ucts Learn mold making all kinds. Resembles polished 
marble Dime brings samples and illustrated literature. 


Cowell Institute, Grayling, Mich. 
Chemicals 
Booklet of chemical experiments. Illustrated, 15e. 


General Chemical Company, Box 397, Reading, Penna. 


Correspondence Courses 


Obtain employment desired, quickly, anywhere. Learn 


how. Write Box 39-221, Station K, New York 


PUERCO eee 


Employment Wanted 


Radiotrician with six years’ experience, wants job with 
reliable Radio Company Write Box 57, Moody, Texas. 


CUTOUT 


Engines, Motors, Dynamos 


New 750 Watt, ball bearing generators, $28.00; 1250 
watt, 32 volt lighting plants with engine, $169.75; % hp. 
32 volt motors, $9.75; % hp. General Electric, repulsion, 
a.c. motors, $27.00. All brand new. Write for bargain 
catalog. Do not buy, consult us first. General Distrib- 
uting Company, Duluth, Minn. 


(nt t irene 1 


For Inventors 


Patented or unpatented. 
78 Enright, St. Louis, Mo. 


Inventions Commercialized. 
Write, Adam Fisher Mfg. Co., 
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Help and Instruction 


| Catch from 45 to 60 foxes in from 3 to 5 weeks’ 
time Can teach any reader of this magazine how to get 
them. Write for particulars. W. A. Hadley, Stanstead, Que. 
Be a Detective—Biggest paying work; everywhere. 
National Headquarters, 169 East 83rd, New York 


Write 


Help Wante ars uction 


Wonderful Ras Carey in Government Jobs for Men- 


Women, 18-55; $125- About 40,000 openings 
yearly. Are "you eliz advise you Free. Write, 
Instruction Bureau, 251, St. Louis, Mo. 

Tn TUE mut met 


Magic and Games 


Cookoo Nuts—-The fascinating new game that makes a 
party twice as much fun—only 25e complete Write, 
Experimenter Publications, Inc., 381) Fourth Avenue 
New York City 


100 Card Tricks for 25¢. Complete descriptions for 
performing with dozens of illustrations—all in one big 
easy-to-read book. Amaze your friends with these feats 
of magic Send 25c today to Experimenter Publications, 
Inc., 881 Fourth Avenue, New York City. 


Miscellaneous 


Inventions Commercialized. Patented or unpatented. 
Write, Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 


FPatents—Send for form ‘‘Evidence of Conception’ to be 
signed and witnessed. Form, fee schedule, information 
free Lancaster and Allwine, Registered Patent At- 
torneys in United States and Canada, 269 Ouray Bldg., 
Washington, D. C. 

Patents—Write for Free ws Send Drawing 
or Model for Examination. Carl Miller, Registered 
Patent Attorney (former Vatent Office Examiner), 262 
McGill Buildinz Washington, D. C. 

inventors Should write for our Guide Book, ‘‘How to 
Obtain a VPatent,’’ and Record of Invention Blank, sent 
‘ree. Send model or sketch of inventions for our inspec- 
tion and instructions free. Radio, Electrical, Chemical, 
Mechanical and Trademark Experts. Terms Reasonable. 
Victor J. Evans & Co., 922 Ninth, Washington, D. C. 


Patents—Send drawing or model of your invention for 
examination and instructions. Advice and booklet free. 
Highest references. Sest results. V’romptness assured. 
Watson FE. Coleman, Vatent Lawyer, 724 9th Street, 
N. W., Washington, D. C. 


Let 


Photos, Pictures and Postcards 


Men—Samples, 20, 
box 471, New York, 


$1.00. Sideline. Vhoto, G. P.O. 


Free Book —‘‘What men know about women.’’ Ilumorous 
and interesting. Wind men like. 10 snappy ecards. Red 
var pocket novelty. 7 America’s greatest illustrated 


artoon book. All fo White Mule, Iie aver Dam, Wis. 
siusscacoveavobscssdnav0to4sesusuaseatdivasstaucceranntovertdnvicag(taite 


Radio 


Wanted: Men to work with National Radio Service 
organization. No selling seheme. Radio Doctors, Inc., 
Dept. N., Essex St., Salem, Mass. 


Everything in Radio at Attractive Prices. Sets or 
Parts. Orders shipped exactly as ordered. Prompt 
Service. Write for prices. Inquiries invited. Send your 
address. All Radio Co., 417 North Clark St., Chicago. 


_ Neptune 1930 Chassis Long Distance Receiver. Direct 
from factory, $10.95. Neptune Radio, 334 Pearl, New York. 


Licensed Radio Doctors earn $75-$100 per week. Big 
demand; investigate at once. Free booklet. Radio Doctors, 
Inc., Dept. E, Essex St., Salem, Mass. 


Get Commander Byrd’s messages from the Antarctic— 
with a Short Wave Radio Set—Complete Short Wave 
Manual with instructions for building and full size blue 
prints—all 50¢. Write today to Experimenter Publicas 
tions, Inec., 381 Fourth Avenue, New York City. 


nt 


Salesmen Wanted 


Amazing screw-holding screw driver! Factories, garages, 
workers buy on-sight! Profit 75¢ each. Exelusive territory. 
Free trial offer. Jiffy, 1180 Winthrop Bldg., Boston. 


Brass Gears and Model Supplies. Send for catalogue. 
The Pierce Model Works, Tinley Vark, III. 


S’ matter Pop—the famous comic strip artist now brings 
you 50 comic strips all nicely bound in a colorful book. 
Price only 25c. Write Experimenter Publications, Inc., 
381 Fourth Avenue, New York City. 


Five Popular Detective Novels in magazine form- 
written by famous authors of mystery fiction—Titles are 

“Star of Death,’’ by R. T. M. Scott; ‘‘The Secret De- 
fenders,’ by Anne MacMahon; ‘‘Stealthy Terror,’ by 
John Ferguson; ‘‘The Taxi Murder,’’ by J. L. Byrne, and 
“The Marsh Murder,’’ by N. B. Mavity—all five for a 
single $1. Write to Mackinnon-Fly Publications, Inc., 
381 Fourth Avenue, New York City. 


Used correspondence school courses sold on repurchase 
basis. Also rented and exchanged Money-back guaran- 
tee. Catalog free. (Courses bought.) Lee Mountain, 


Pisgah, Alabama 
W 
Detectives 
Detectives. Work home or travel. Experience un- 
necessary. Write George Wagner, 


Particulars free. 
2190 Broadway, N. Y. 


Musical 


Play Piano by Ear. <A Sound System. Booklet free. 
Boucher’s Harmony Studio, Box 12, Ottawa, Can. 


Patents 


Inventions Commercialized. Patented or unpatented. 
Write, Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 


Sales Promotion 


Anything can be sold by mail. Banning, Times Bldg., 


Watertown, N. 


Song Poems 


Song Poem Writers: ‘‘Real’’ Proposition. 
D191, 2104N, Keystone, Chicago. 


Hibbeler, 


Song Writers 


Song writers: Substantial Advance royalties are paid on 
publisher’s acceptance. Write for free booklet on develop- 
ing ideas for song, words or music required by Talking 
Pictures. Newcomer Associates, 1674 Broadway, New York. 


Telegraphy 


Learn Morse and wireless telegraphy. Big salaries. 


Tremendous demand. Expenses low, can earn part. 
Catalog free. Dodge's Institute, Cour Street, Valparaiso, 
Indiana. 


Rapvio News For Ocroser, 1929 


(Continued from page 381) 


One Carter wire-wound grid 
resistor, type DH-1500, 1500 
ohms, R6. 

One Carter wire-wound grid 
resistor, type P-5-800, 800 
ohms, R7. 

One Carter center-tapped re- 
sistor, type CE-6, 6 ohms. 

One Aerovox by-pass con- 
denser, Cl, 1 mfd. 

One shelf with end pieces (as 
described). 

One box Corwico Stranded 
Braidite. 


POWER SUPPLY: 


One Thordarson 245 power 
compact, type R245, T5. 
One Mershon_ condenser 
bank, type T8, C2. 

One Carter resistor kit, No. 
2314, Rl to R&S. 

Four Aerovox by-pass con- 
densers, 1 mfd., C3 to C6. 

One Benjamin red top sock- 
et, No. 9040, V4. 
One Thordarson filament 
transformer, No. 3660, T6. 
One Panel, 7” x 9” (for volt- 
age divider). 

One Baseboard, 1” x 9” x 
131,” 

Twoboxes Corwico 
Stranded Braidite. 


MISCELLANEOUS: 


One Electrad super-tonatrol, 
type U (phonograph volume 
control). 

One Yaxley DP-DT 
switch, No. 60, SJ. 

Eight Yaxley pup jacks, No. 
416 (for L. S. and terminal 
board). 

Two Boxes colored stranded 
Corwico Braidite. 


jack 


Bakelite strip for terminal 
board. 
> 1" 
ee 
BAKELITE |’ } 
WHET) 
ga [R Ty 
WOODEN | | HIT 
END ||| H| |\||Poolst 
SUPPORT Ni | iI - 
2. iN 
16 THICK 
rer 
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elevocal 


Quality Tubes 


No. AC 224 
Screen Grid 


Yolume 


The increasing popularity of 


TELEVOCAL TUBES 


is due to a number of things. 


First: Greater Volume without distortion. 


Second: Perfect Fidelity of Tone Quality. 


Third: The AC 227 is Quick Heating —al- 
most instantaneous. 


Fourth: Clear Humless Operation. 


Fifth: Uniformity —every tube the same as 
its brother. 


Sixth: Greater Sensitivity insuring further 
range. 


Seventh: Sturdy Construction—built to 
stand any strain. 


Eighth: Liberally Guaranteed. 


There is a Televocal Tube 
for every need at all good 
dealers. They cost no 
more and give longer 
service. 


Televocal Corporation 
Televocal Building, Dept. A10 
588 12th Street, West New York, N. J. 


———$ 


eur EXTRAORDINARY VALUE! = 


KOLS TER 


Electro Dynamic Reproducer 


Combined with 210 Power Amplifier and “B” Supply Unit 


This famous genuine Kolster K-5, AC Electro-Dynamic Reproducer is 
complete with a 210 Power Amplifier and “B’” Supply Unit all self- 
contained on a steel frame. This real fine matched rugged Unit weighs 
45 lbs. without the Cabinet. The Cabinet itself is Pencil-Striped Walnut, 
beautifully designed with Cathedral grille. 


If desired, the 210 Power Amplifier will also supply 22, 67 and 90 volts 
“B” current, sufficient for any set using up to 8 tubes. An automatic volt- 
age regulator tube, UX-874, maintains the ‘‘B” voltage silent and steady. 


This Electro-Dynamic Reproducer can be used with any battery or AC 
set, replacing the last audio stage, or be used with all tubes of the set. 
Wherever used it will bring out every shading and range of tone; every 
note is reproduced with utmost faithfulness, pure and undistorted. It will 
modernize any radio receiver. 


Uses 1—UX-210, 2—UX-281 and 1—U X-874 tubes. 
Operates direct from 


Height 42” 
Width 25'2” 
Depth 19” 


Model K-5 A 20-ft. cable is included with each instrument. 


50-60 cycle, 110-120 volt AC current. 
Brand new in original factory cases and guaranteed. Every Reproducer is serial-numbered and 
Never 


has factory guarantee tag enclosed. 
‘49% 
Before _— 


AMERICAN SALES CO., 19-21 Warren Street, New York City 


CSA RANI SNE seeataiecatine : “aon see et 
LCODE ‘AT HOME | RADIO 4x> TELEGRAPHY 

aa Has Helped Thousands 
zi WITH AUTOMATIC To Better Positions °¢ #0 operator, broadcaster, experimenter, ete. Read 
! telegraph and short wave codes by aid of the 


A 
4 U. S. Govt. Depts., Colleges, SR 
Ming 4 © graph easily and quickly World's hobby 
ROMWIGRAPH Scientists, and Schools use it Models $17-$40, . Caaien free. Mention age. 
N OMNIGRAPH MFG. CO., 810 E 39th St., C3. Brooklyn, N. Y. _ 


List Price $175.00 


(without tubes) 


Fig. 5. Make two end pieces for sup- 
porting the shelf as shown here 


To be sure of getting your copy each month, subscribe to RADIO NEWS—$2.50 a year. 
Experimenter Publications, Inc., 381 Fourth Avenue, N. Y. C. 
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Send for F REE 
10 GUIDE 


Srom 
RADIO HEADQUARTERS 


Big Stocks on Hand 
All Ready for You 


The active radio season has started. With the opening of another history-making vear 
in radio, Barawik has had the pick of the bargains and is opening the season with a 
huge stock of quality goods at bargain prices. A large, carefully selected line in the 
newest models of factory-built sets, A.C., Screen Grid, etc., complete parts for cir- 
cuits and hook-ups, accessories, parts, kits, etc., are described and listed in our new 
fall catalog. 


Quick Service This Season 


When our business greatly increased last year, and factories were slow in sending 
their merchandise, some of our customers’ orders were occasionally delayed. This 
was unavoidable. This season we are laying our plans to avoid delays and give you 
the best service you ever had. 


Try Out This New, Improved Service 


You'll be surprised to see how fast your orders will be shipped—at the remarkable 
bargains we now offer—and the personal, considerate attention you will receive. Try 
out this new, improved service. You will be well pleased and delighted. 


Another Big Bargain Book Ready for You 


The new Barawik Radio Guide presents some of the most outstanding bargains you¢ 
lave ever seen. “our money goes ta 1ere. é ; se 4 any 

I y yg far here. You'll be pleased with the many new 
things contained in our new catalog. 


This big new Radio Guide tells how to take advantage of the new things in radio. 
It shows how to get the best results from A.C. and D.C. Screen Grid sets and 
tubes, how to use remote control, how to get reception on front or back porch and 
lawn, while playing bridge, etc.; how to save money on tubes, speakers, supplies ; 
% > \%. how to make radio-phonograph combinations and public address systems, ete. 
ye, Co N% Many new ideas with pictures, full descriptions and new low prices on 
anything you want in radio—sets, kits, parts and supplies—besides 
oe hundreds of necessities for your auto, for home, camp and outdoor use. 


Send for It—It Is Free 


Fill in the handy coupon below. It will bring you the latest edition of BARAWIK’S 
NEW RADIO GUIDE, the new, easy way to learn about radio and the way that 
hundreds of thousands of persons have saved money on their radio and home 
needs. Be sure to send at once. Get the facts before you. Write today—NOW ! 


\ Be, ° 29H Canal Station 
“hy, 7 « Chicago, U. S. A. 


